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Abstract: (1) Background: Sexual function can be affected up to and beyond 18 months postpartum,
with some studies suggesting that spontaneous vaginal birth results in less sexual dysfunction. This
review examined the impact of mode of birth on sexual function in the medium- (>6 months and
< 12 months postpartum) and longer-term (>12 months postpartum). (2) Methods: Literature pub-
lished after January 2000 were identified in PubMed, Embase and CINAHL. Studies that compared
at least two modes of birth and used valid sexual function measures were included. Systematic
reviews, unpublished articles, protocols and articles not written in English were excluded. Quality
was assessed using the Newcastle Ottawa Scale. (3) Results: In the medium-term, assisted vaginal
birth and vaginal birth with episiotomy were associated with worse sexual function, compared
to caesarean section. In the longer-term, assisted vaginal birth was associated with worse sexual
function, compared with spontaneous vaginal birth and caesarean section; and planned caesarean
section was associated with worse sexual function in several domains, compared to spontaneous
vaginal birth. (4) Conclusions: Sexual function, in the medium- and longer-term, can be affected by
mode of birth. Women should be encouraged to seek support should their sexual function be affected
after birth.

Keywords: delivery; obstetric; pregnancy; sexual behaviour; sexual health; physiological; postpartum
period; mothers; midwifery

1. Introduction

Birth can have profound effects on women'’s lives, including on their sexual function
in the longer-term. Decreased sexual functioning is an important indicator of maternal
morbidity [1], and determinant of quality of life in women of reproductive age; sexual
dysfunction rates were found to be up to 64% at six months postpartum, and that approxi-
mately 6.4% of women experienced no physical pleasure in their sexual relationships at
18 months postpartum [2—4].

The American Psychiatric Association defines sexual function as “a person’s ability to
respond sexually or to experience sexual pleasure” [5]. Up until the publication of DSM-
V, women’s and men’s sexual responses were thought to follow the same linear pattern
(desire, arousal, pattern) [6]. It is now recognised that different genders differ in their sexual
function [7]. Additionally, it is recognised that what is considered ‘normal’ sexual function
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varies widely among women because of the complex nature of women’s sexuality, which
can be affected by psychological, physical and cultural factors [8].

An important aspect that may impact sexual function is mode of birth, which can
be categorised into spontaneous vaginal birth, vaginal birth with an episiotomy, assisted
vaginal birth, planned caesarean section or emergency caesarean section. Data from the
Euro-Peristat study (2016) indicated that 66.2% of all births in the EU were spontaneous
vaginal births, 7.5% were assisted vaginal births, 10.7% were planned caesarean sections,
and 12.9% were emergency caesarean sections [9,10]. Additionally, the rate of episiotomy
ranged from 16% to 38% in most countries in Europe, with Portugal, Poland, Romania and
Cyprus having the highest rates [11]. More recent data show that the rate of intervention
during birth is continuing to increase: in 2020/2021, 33.5% of all births in NHS hospitals
in England were caesarean sections [12]. Increasing rates of caesarean sections can also
be seen over the years in other European countries [13]. In North America, the caesarean
section rate is 31.6%; in Latin America and the Caribbean it is 42.8%; on the continent of
Africa, it is 9.2%; however, northern Africa has a caesarean section rate of 32.0%, whilst
it is 5.0% in Sub-Saharan Africa [14]. In Brazil, caesarean section rates are higher than in
many other countries (55.9%), with particularly high rates being observed in the private
healthcare sector (72%) [15-17].

Despite the significant amount of literature surrounding the impact of mode of birth
on postpartum sexual functioning in the short-and longer-term, there is no consensus
on the association between mode of birth and sexual functioning. Several cohort studies
have shown that women who have a spontaneous vaginal birth (with an intact perineum)
are more likely to resume vaginal sex by six to eight weeks postpartum compared to
women who have an episiotomy, an assisted vaginal birth or a caesarean section [18,19].
Another cohort study showed that, by two months postpartum, 43% of women who had a
caesarean section had at least one problem whilst attempting intercourse, and that assisted
vaginal birth was significantly associated with perineal pain persisting after two months
postpartum when compared to spontaneous vaginal delivery [20]. However, a cohort
study did not show an association between mode of birth and sexual function in the short
term [21]. A cohort study showed that 35% of women suffered loss of sexual desire up
to 8-9 months after birth [22]. At 16 years postpartum, a cohort study showed that, on
average, women who had caesarean section had an increased frequency of sexual problems
when compared to other modes of birth; however, no difference was seen in the prevalence
of sexual problems when comparing spontaneous and assisted vaginal birth [23]. However,
it should be noted that other factors, such as menopause, mental health and physical health,
could impact postpartum sexual function in the longer-term [24-27]. Sexual (dys)function
prior to pregnancy, depressive symptoms, breastfeeding status, parity and perineal tears
are other potential confounders [3,20,28-33].

Systematic reviews on the association between mode of birth and postpartum sexual
function have been undertaken in 2004, 2010, 2020 and 2022 [3,34-36]. Results from
these systematic reviews varied: a review showed that caesarean section was protective
of sexual function compared to vaginal birth [34], another showed a strong association
between assisted vaginal birth and worse sexual function when compared to other modes
of birth [35], whilst others showed no relationship between mode of birth and postpartum
sexual function [3,36]. However, these reviews had several methodological shortcomings:
the studies included in the reviews by Sayasneh et al. (2010) and Hicks et al. (2004)
had a high heterogeneity, and they were included regardless of whether they assessed
sexual functioning with a validated measure [34,35]; the review by Gutzeit et al. (2020)
lacked a clear methodology, reporting no inclusion and exclusion criteria [3]; the review by
Nikolaidou et al. (2022) included all available studies on the association between type of
birth and female sexual function up until 12 months following the birth using established,
validated tools [36], but they did not consider episiotomy in their review, which is a
common birth intervention that can have a major impact on sexual functioning [11,19].
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Sexual dysfunction that continues beyond six months postpartum is more likely to
have an impact on maternal wellbeing: women with impaired sexual function are more
likely to score worse in all quality of life domains; and women at six months postpartum
with worse sexual functioning scores are more likely to have worse scores for general health
and physical functioning [2,4]. Therefore, the aim of this integrative review was to examine
the impact of different modes of birth, as well as episiotomy, on sexual functioning, beyond
six months postpartum in the medium-term (>6 months and <12 months postpartum) and
longer-term (>12 months postpartum).

2. Materials and Methods
2.1. Search Strategy

Relevant studies were identified using PubMed, Embase and CINAHL databases,
and searches were limited to studies published between January 2000 and February 2023.
Keywords in the search included: mode of birth (e.g., vaginal birth, caesarean section),
episiotomy, postpartum, and sexual function. A detailed search strategy is presented in
the Appendix A. The reference lists of the studies that were selected for inclusion were

also manually searched for additional studies. This systematic review was registered in
PROSPERO (CRD42020212746).

2.2. Inclusion and Exclusion Criteria

Both quantitative and mixed method studies were eligible for inclusion in this review,
including cohort studies, cross-sectional studies, case—control studies and randomised
controlled trials. Systematic reviews, unpublished results or studies, protocols, studies not
written in English or written prior to 2000 were excluded. In order to be included, studies
must have compared at least two different modes of birth. To facilitate clinical usability
of this review, as well as provide a useful framework for this review and other studies in
the future, specific modes of birth were the main focus of the review. Therefore, studies
that compared data on spontaneous vaginal birth, vaginal birth with episiotomy, assisted
vaginal birth, planned (elective) caesarean section and emergency caesarean section were
included. The secondary focus of this review were comparisons that incorporated multiple
modes of birth in each category, as some studies combine multiple modes of birth into
one group. Therefore, studies that compared non-specific mode of birth groups such as
vaginal birth (without differentiation between spontaneous vaginal birth, vaginal birth with
episiotomy or assisted vaginal birth), vaginal birth with breech presentation, and caesarean
section (without differentiation between planned and emergency caesarean section) were
included. Only episiotomy was considered, rather than other perineal trauma, as it is an
intervention performed (or not) by a health care professional during birth, whereas other
perineal trauma happens as a result of birth. In order to ensure comparability of the studies,
only studies that used a validated sexual function measure were included.

2.3. Valid Measures of Sexual Function

All of the measures of sexual function used in the studies included in this review are
self-reported measures. The measures contain questions/statements, to which women
report on their sexual function, by rating their sexual function using a numeric/Likert scale.
A measure was considered to be a valid measure for sexual function if it has undergone
psychometric evaluation and its psychometric properties were found to be acceptable.

The Female Sexual Function Index (FSFI) consists of 19 items embedded in six domains
(desire, arousal, lubrication, orgasm, satisfaction and pain). The theoretical range is 2.0
to 36.0, with higher total FSFI-scores indicating better sexual functioning [37]. A cut
off of <26.55 is commonly used to report a dichotomous FSFI-score indicating sexual
dysfunction [38]. The FSFI has been evaluated in terms of psychometric quality, which was
found to be good in women with varying parity [37,39].

The Golombok Rust Inventory of Sexual Satisfaction (GRISS) for women consists of 28
items embedded in seven subscale domains (non-communication, infrequency, dissatis-
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faction, avoidance, non-sensuality, vaginismus, anorgasmia). The raw score is converted
into a transformed score ranging between one and nine, which can be used to produce a
diagnostic profile. A transformed score greater than or equal to 5 indicates sexual dysfunc-
tion [40—42]. The GRISS has been evaluated in terms of psychometric quality, which was
found to be good [40].

The Sexual Health Outcomes in Women Questionnaire (SHOW-Q) has 12 items em-
bedded in four subscales (satisfaction, orgasm, desire, pelvic problem interference). It was
designed to be used on a diverse range of women, including women in same sex relation-
ships, women who are sexually active without a partner, and sexually inactive women. All
items are scored on a scale from zero to 100. For three of the subscales (satisfaction, orgasm,
desire), higher scores represent better sexual function. For the final subscale (pelvic problem
interference), higher scores indicate worse sexual function. After reversal of the pelvic
problem interference scores, all items are totalled for an overall score with a theoretical
range of zero to 400 [43]. Lower total scores indicate worse sexual functioning [43,44].
The SHOW-Q has been evaluated in terms of psychometric quality, which was found to
acceptable in women with varying parity [44].

The Sexual Activity Questionnaire (SAQ) has 21 items embedded in three scales
(pleasure, discomfort and habit). Each question has weighted loadings to create factor
scores, with high scores in the pleasure domain representing high pleasure, and low scores
in the discomfort domain representing low levels of discomfort. The habit domain is a
single question and the value given as the answer is the score for this domain, with more
habitual regular sexual activity resulting in higher scores. Each question is rated using a
four-point Likert scale from 0 to 3, with the total score ranging from 0 to 30 [45,46]. The SAQ
has been evaluated in terms of psychometric quality, which was found to be good [47,48].

The Sexual Function Questionnaire (SFQ28) has 28 items embedded in eight domains
(desire, arousal (sensation), arousal (lubrication), arousal (cognitive), orgasm, pain, enjoy-
ment, partner (questions regarding women’s opinion of their sexual life with their partner)).
Lower scores indicate increased probability of sexual dysfunction. Overall total score has a
theoretical range of 14 to 170. Each domain is scored separately, with different ranges of
scores indicating sexual dysfunction. For all domains, lower scores indicate worse sexual
functioning [49,50]. The SFQ28 has been evaluated in terms of psychometric quality, which
was found to be good [51].

The Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire (PISQ-12)
is a 12-item questionnaire that measures three domains: behavioural-emotive, physical
and partner/related (questions regarding women'’s opinion of their sexual life with their
partner). Each item is graded on a five-point Likert scale from always (zero) to never (zero).
The behavioural-emotive items are reversely scored. Higher scores indicate better sexual
functioning, with a maximum total score of 48 [52,53]. The PISQ-12 has been evaluated
in terms of psychometric quality, which was found to be good in women with varying
parity [52,54].

2.4. Classification of the Medium- and Longer-Term Studies

Results from the sexual function measures were categorised into medium- and longer-
term: studies that collected data at beyond or equal to six months postpartum and at less
than 12 months postpartum were classified as medium-term, whereas those that collected
data at beyond or equal to 12 months postpartum were classified as longer-term.

2.5. Selection of the Studies

Studies that were identified as potentially eligible for inclusion were exported to
Rayyan, a systematic review reference management tool. Duplicates were removed. When
deciding which studies to include, two researchers (AMF, NG) independently screened
the titles and abstracts. From there, full texts were evaluated for their eligibility by the
two researchers, based on inclusion and exclusion criteria. Any inconsistency between
researchers on whether studies should be included or not were discussed further in order to
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come to an agreement. If agreement could not be reached, a third author (LP) was involved
in the discussion. Information on study design, location of study, descriptive characteristics
of participants, types of modes of birth, the measure of sexual function, and the results of
those studies related to mode of birth and sexual function was then extracted.

2.6. Quality Assessment

Quality of the included studies was assessed by two researchers (AMF, NG) inde-
pendently using the Newcastle Ottawa Scale (NOS) [55]. The NOS tool was “developed
to assess the quality of non-randomised studies” for use in systematic reviews and meta-
analyses. The NOS has three domains: selection, comparability and exposure. The selection
domain covers representativeness of the studied population in the community, selection of
the non-exposed cohort, ascertainment of exposure, and demonstration that the outcome
of interest was not present at start of the study [55]. The comparability domain assesses
control for confounding variables. The outcome domain covers assessment of the outcome,
length of the follow up and adequacy of follow up. Each domain contains several questions
with multiple choice answer options. A maximum of one star can be awarded for each
question [55]. We adapted the NOS, as self-reported measures of sexual function were
considered the gold standard for assessing sexual measures by the authors, since sexual
function can only be reported by the person experiencing it. The NOS was adapted by
awarding a star for the assessment of outcome question, in the outcome domain.

A scoring system developed by Sharmin et al. (2017) was used to group the included
studies by quality score: a study was rated good quality if it scored three or four stars in
selection, one or two stars in comparability, and two or three stars in outcomes. A study
was rated fair quality if it scored two stars in selection, one or two stars in comparability
and two or three stars in outcome. A study was rated poor quality if it scored zero or
one star in selection, or zero stars in comparability, or zero or one star in outcomes [56,57].
Tabular explanations of the domains and the scoring system are presented in Tables S1 and
52 of the Supplementary Materials, respectively.

2.7. Data Extraction and Analysis

Data from the included studies was extracted and reported using the Population,
Exposure, Comparator and Outcomes (PECO) framework [58]. Extracted information
included the author(s), year of publication, country, population (number of participants,
ethnicity, age, parity), exposure/comparator (mode of birth), outcomes (measure used to
assess the level of sexual function, interval from birth to sexual function measurement)
and the main findings. The main findings show the impact between modes of birth and
sexual function with 1) associations (crude or adjusted): this includes odds ratios with 95%
confidence intervals, or relative risk with 95% confidence intervals 2) differences between
modes of birth and accompanying mean (standard deviation) or median (interquartile
range) sexual function scores.

3. Results
3.1. Search

In total, 6509 studies were identified in database searches. After removing the dupli-
cates, screening of the titles and abstracts against the inclusion and exclusion criteria was
carried out, as well as checking references and similar articles, 112 studies remained. These
studies were further evaluated based on the full texts, of which 31 were included in the
review. A detailed overview of the search, screening and selection process is presented in
a PRISMA flowchart (Figure 1). A list of the studies that were excluded after reading the
full text, and the reasons for their exclusion, is presented in Table S3 of the Supplementary
Materials.



Int. |. Environ. Res. Public Health 2023, 20, 5252 6 of 45

Identification of studies via databases

Records identified from:
5 Records removed before screening:
"'é Databases (n = 6509):
= Duplicate records removed using Rayyan (n = 770)
= - Pubmed (n = 508)
g - Embase (n = 5826)
Cinahl (n = 175)
)\ /
— ~
Records screened on title and abstract Records excluded
o
{n=5739) {n =5632)
\ J
Records identified through reference checks and
< similar articles
{n=5)
Full text articles sought for and assessed
for eligibility Reports excluded (n = 81):
—
» (n=112) Sexual functioning not measured using validated
= measure (n = 22)
g Measure used for sexual function was not
3 specified or incompletely used (n = 8)
Did not compare 2 2 modes of birth (n = 18)
Modes of birth not specified (n = 6)
Sexwal functioning not measured at 2 6 months
postpartum (n= 11)
Time when sexual functioning was measured was
not specified (n = 6)
Measured pelvic  dysfunction not  sexual
dysfunction (n=2)
Not available in English {n = 4)
Abstract and full text not available (n = 2)
Poster/conference abstract of paper that was
already included (n = 2)
A \ /
—
3 Studies included in review
B (n=31)

—

Figure 1. PRISMA flowchart illustrating the systematic database search for articles that met the
inclusion criteria.

3.2. Study Characteristics

Of the 31 included studies, 9 were cross-sectional studies (4966 women; including
at least 1591 primiparous women), 3 were case—control studies (368 women; including at
least 357 primiparous women), 5 were retrospective cohort studies (1872 women; including
at least 474 primiparous women) and 14 were prospective cohort studies (4217 women;
including at least 3338 primiparous women). The studies were published between 2005
and 2022, originating from 17 countries including Turkey [59-64], the United States of
America [65-68], Iran [69-72], Australia [73,74], Austria [75], Egypt [76], Poland [77], Ger-
many [78], Japan [79], Italy [80,81], Switzerland [82], Hungary [83], China [84], Taiwan [85],
Sweden [86], Israel [87] and Portugal [88]. One study did not disclose the country of origin
of the research [89]. Sample size ranged from 53 to 2765. Detailed information about the
included studies is presented in Table 1 (studies are sorted by study design in the order:
cross-sectional, case—control, retrospective cohort, prospective cohort).
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Table 1. Characteristics of included studies.

Population Exposure/Comparison Outcome
. . Definition
Author, year Populatlo.n . Stu@y Data . Time Of Data Ana.ly.sed Mode of Birth Sexual Health/ Statistical Analysis Results
Characteristics Design Collection Collection Participants Function
At 6 months after birth, sexual dysfunction
was highest in AVB group (51.1%) compared
to SVB/VBE (42.2%) and pCS (33.7%)
groups.
After multiple hierarchical regression:
At 6 months after birth, there was
association between AVB and worse total
FSFI score, compared to pCS. ( = —2.566,
SE = 0.995, 95% Cl= —4.525, —0.607,
p=0.01).
Number: Analvysis: At 6 months after birth, there was
Country: n =269 natysis: association between AVB and worse arousal
SVB/ One-way and .
Ttaly VBE: multivariate FSFI domain score, compared to pCS.
Recruitment: 49 1,;/ FSFI total score ANOVA and (B =—0.471, SE = 0.192, 95% CI = —0.849,
Ethnicity: During first 3 days o . 1°32) Chi- re test —0.093, p = 0.015)
Caucasian How: after birth before B FSFI domain scores square tes
Barbara et al. Ace: Cross Questionnaire 6 months lescharge frorrf1 AVB: FSEI dich Multiple hierarchical At6 rpopthiafter b1rg1\,”§hereczlwas
2016 [80] ge: sectional ) postpartum epartment o 16.7% ichotomous regressions: asso.c1at.10n etween VB and worse
Mean =344 Inclusion rate: Women'’s and (n = 45) score: sexual To control for lubrication FSFI domain score, compared to
(SD + 4.9) 53.3% (269/505) Children’s Health, = dysfunction was oo e pCS. (B = —0.451, SE = 0.226, 95%
Fondazione IRCCS cs: defined with a score 4 . CI = —-0.897, —0.005, p = 0.05)
. , pCS: < (demographics,
Parity: Ca’ Granda, 5409, <26.5 ostpartum
100% Ospedale Maggiore (n . 902) Ele rIt)ession and At 6 months after birth, there was
primiparous Policlinico, Milan, B brp tfeeding status) association between AVB and worse orgasm
Italy in 2013. castieeding status FSFI domain score, compared to pCS.

(B = —0.627, SE = 0.253, 95% CI = —4.525,
—0.607 p = 0.01)

At 6 months after birth, there was
association between SVB/VBE and better
orgasm FSFI domain score, compared to
AVB. (3 =0.605, SE = 0.233,95% CI = 0.145,
1.064, p = 0.01).

No significant differences were found
between SVB/VBE and pCS groups for total
FSFI score or FSFI domain specific scores.
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Table 1. Cont.

Population Exposure/Comparison Outcome
. . Definition
Author, year IC’tl)lpulatlo_n . Stuc_ly Data . Time of Data Ana_ly.sed Mode of Birth Sexual Health/ Statistical Analysis Results
aracteristics Design Collection Collection Participants Function
The occurrence of severe sexual dysfunction was
statistically significantly higher after pCS than
SVB (36.2% versus 26.4%, respectively).
Country: Analysis: Median FSFI score for all items investigating
Switzerland Generalised linear pain
models using during or following sexual intercourse were
Ethnicity: Poisson regression significantly worse after pCS (median
Not reported with robust variance score = 4.78 (IQR not reported) than SVB (median
estimates. score = 5.14 (IQR not reported). P = 0.002
Age (at time of Number:
questionnaire, n=517 ’ Linear modelling: After adjustment for all sociodemographic and
approximately Poisson physical variables:
6 years Recruitment: regression with Item 2 of the FSFI (low level of sexual desire)
postpartum): How: Women who gave FSFI -total score robust variance showed a significantly increased risk of
SVB: Postal birth in eriog SVB: estimates. Relative presenting symptoms after pCS compared to
Baud Mean = 36.6 questionnaires . p 59.8% (n = 309) FSFI dichotomous risks were adjusted SVB (aRR = 1.54, 95% CI = 0.96-2.50, p = 0.041).
aud et al., SD 4 5.3 Cross 6 years 19962011 whose . 1 for all
2020 [82] ( 3) sectional . postpartum data was in the score: severe sexua ora . . . .
pCS: Inclusion rate: obstetrical database pCS: dysfunction was sociodemographic Item 17 of the FSFI (pain during vaginal
Mean =37.3 49% at the Maternit 40.2% (n = 208) defined with a score and physical penetration about half the time or more) showed
(SD £ 5.4) (604/1231) Hospital of they <25 variables. Following  a significantly increased risk of presenting
Ceng’e Hospitalier confounders were symptoms after pCS compared to SVB
Parity: Universitaill‘:; considered: (aRR = 2.04, 95% CI = 1.10-3.85, p = 0.001).
SVB: 83.7% Vaudois obstetrical
primiparous; . exposures, age, Item 18 of the FSFI (pain following vaginal
16.3% ethnicity, parity, penetration more than half the time) showed a
multiparous weight, smoking, significantly increased risk of presenting
pCS: 81.5% level of education, symptoms after pCS compared to SVB
primiparous; marital status, (aRR = 1.79, 95% CI = 1.04-3.03, p = 0.027).
18.5% religion, type of
multiparous health insurance. Item 19 of the FSFI (high level of pain following

vaginal penetration) showed a significantly
increased risk of presenting symptoms after pCS
compared to SVB (aRR = 2.50, 95%

CI =1.19-5.26, p = 0.002).
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Table 1. Cont.

Population Exposure/Comparison Outcome
. . Definition
Author, year Populatlo_n . Stut?y Data . Time of Data Ana_ly.sed Mode of Birth Sexual Health/ Statistical Analysis Results
Characteristics Design Collection Collection Participants Function
Country:
fran Number:
Ethnicity: =150
Not reported Recruitment: lvsis:
How: Primiparous women Analysis:
Age: Self-completed who had brought VBE: Independent
Dabiri et al VBE: Cross uestionﬁaire 6 months their babics f0§ vacei- 54% (n = 81) FSFI total score samples of ¢ test for No significant difference in total FSFI scores and
2014 [69] : Mean = 27.87 sectional ! ostpartum nation/attended the comparison between  domain specific FSFI scores between pCS and
(SD =+ 5.64) I . . postp . . pCSs: FSFI domain scores. groups and paired ¢ VBE groups.
nclusion rate: family planning o .
pCS: Not ted linics at health and 46% (n = 69) test for comparison
Mean = 28.2 ot reporte cinics at hea th an within groups.
(SD + 3.64) teaching clinics in
. Bandar Abbas from
. September
Parity: .
100% 2010-April 2011.
primiparous
Women who had CS had a significantly better
Country: mean GRISS score (mean = 3.46, SD + 1.02)
Austral}i; Number: when rating their vaginal tone for their own
N 2765' Analysis: satisfaction, when compared with SVB/VBE
Ethnicity: How: B SVB: three-way ANOVA (mean = 3.21, SD + 0.99) and AVB groups
city: ow : 51.3% (n = 1419) (mean = 3.17, SD % 1.09). p < 0.001
Not reported Postal Recruitment: .
uestionnaire All women who Non-transformed ANOVA:
Dean et al. Age: Cross q 6 years delivered between AVB: GRISS domain Adjustment for Women who had CS had a significantly better
2008 [73] ge: sectional . . ostpartum 30.8% (n = 852) scores arity, current pelvic mean GRISS score (mean = 3.66, SD + 0.98)
Mean = 35 (SD Inclusion rate postp January 1994 and parity P
not reported) 359 ’ March};995 in3 (modified) floor muscle when rating their vaginal tone for their partner’s
P (2725 /7872) maternity units CS: exercises, urinary satisfaction, when compared with SVB/VBE
Parity: (Scotlantdy Eneland 9.7% (n =9.7%) and faecal (mean = 3.45, SD + 0.97) and AVB groups
Mear}:' New Zoalam dg) . incontinence. (mean =341, SD =+ 1.02). p < 0.01.
parity = 2.4

After adjustment:
Results remained significant after adjustment.
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Table 1. Cont.

Population Exposure/Comparison Outcome
. . Definition
Author, year Populatlo_n . Stut?y Data . Time of Data Ana_ly.sed Mode of Birth Sexual Health/ Statistical Analysis Results
Characteristics Design Collection Collection Participants Function
FSHI total score
FSFI domain scores
ﬁg;mtry: Number: FSFI dichotomous
0177 ’ cut off score for
Ethnicity: B sexual dysfunction:
cy: ) . SVB/ 28
Not reported How: Recruitment ! . .
Questionnaire Random samplin VBE: Analysis: Mean FSFI score of arousal domain was
Ghorat et al. Ace: Cross 2 years from ever ping 69.5% FSFI domain Chi square, student significantly worse in SVB/VBE group
2017 [70] 8¢ sectional . . ostpartum m every dichotomous cut off t-test and Fischer (mean = 3.39, SD = 1.11) compared to CS grou
Mean = 31.81 Inclusion rate postp rimiparous woman p group
R . p p . CS: scores for sexual exact test. mean = 3.76,SD + 1.1), p < 0.05.
(SD £ 6.31) Not reported who had delivered p
i P 30.5% dysfunction:
2 years before 2014, Saxual pain = 3.8
Parity: in Sabzevar Sexual cpl . __'3 3
100% Hospitals. exuatdesire = o.
Hmiparous Sexual arousal = 3.4
p P Lubrication = 3.7
Orgasm = 3.4
Sexual
satisfaction = 3.8
Eg;mtry: Analysis:
Number: Student’s two tailed
Ethnicity: How: n=213 t test, Chi square test
Not reported hysician- . and one-way
-, Recruitment: ANOVA
administered From June 2009 until VBE:

L Age: questionnaire in 53.5% (n = 114) FSFI total score N No significant differences in total FSFI or FSFI
Hossein et al. VBE: Mean = 25 Crogs interview 6 to 24 months September 2010, Multlve.arlable domain scores were found between VBE and
2012 [72] sectional postpartum women who had . . regression model:

(SD £3.2) format been referred to pCS: FSFI domain scores To adiust for pCS groups.
pCS: Mean =25 health clinics at 46.5% (n=99) confojunders (age
(SD +£3.4) Inclusion rate: . . N 8¢
o Tehran University of duration of marriage,
85.5% (213/249) Medical Sci d ional level

Parity: edical Sciences educational level,
100% : were recruited. contraceptive

° method and job)

primiparous
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Table 1. Cont.

Population Exposure/Comparison Outcome
. . Definition
Author, year gtl)lpulatlo_n . Stut?y Data . Time of Data Ana_ly.sed Mode of Birth Sexual Health/ Statistical Analysis Results
aracteristics Design Collection Collection Participants Function
Mean score for FSFI domain desire was
significantly worse at one year postpartum in
AVB group (mean = 3.0, SD =+ 0.0) compared to
other mode of birth groups (SVB mean = 3.3,
SVB SD =+ 0.42; VBE mean = 3.6, VBE SD + 0.4;
pCS mean = 3.6, pCS SD = 0.4; eCS mean = 3.9,
eCSSD + 0.4), p < 0.001
Mean score for FSFI domain arousal was
significantly worse at 1 year postpartum in AVB
group (mean = 0.5, SD =+ 0.3) compared to other
mode of birth groups (SVB mean = 3.6, SVB
SD =+ 0.2; VBE mean = 3.8, VBE SD + 0.4; pCS
mean = 3.4, pCS SD = 0.5; eCS mean = 4.2, eCS
Number: SVB: SD =+ 0.4), p < 0.001
Country: n =300 ' 17.3% (n = 52)
Eovot ’ Mean score for FSFI domain orgasm was
&YP Recruitment: VBE: significantly worse at 1 year postpartum in SVB
Ethnicity: How: stcr:zlallles :tr’:eh ding 34.7% (n = 104) ) group (megn =3.9,SD =+ 0.6) compared to other
Mohammed Not reported Questionnaire the Dermatology & FSFI total score An? lysis: mode of birth groups (VBE mean = 4.3, VBE
etal. Crogs 12 months Venereology AVP: Ch_l—square test, SD =+ 0.5; AVB mean = 4.5, AVB SD + 0.2; pCS
2016 [76] Age: sectional Inclusion rate: postpartum Outpatient Clinic of 20% (n=6) FSFI domain scores. gi\lu‘ce)c\i/tAtest and d ISIST 6 ; 3, p<C§ 5(1)31 +0.6;eCSmean=4.2,eCS
18-35 (range) Not reported Al-Azhar University pCS: were use 3),p<0.
Parity: g(;;%l ta;ﬁm;ge 40.7% (n =122) Mean score for FSFI domain satisfaction was
Not r);porte d Clinicyof Zagazig significantly worse at 1 year postpartum for pCS
General Hospital eCs: group (mean = 3.5, SD + 0.4) compared to other

5.3% (1 = 16)

mode of birth groups (SVB mean = 3.9, SVB

SD =+ 0.6; VBE mean = 3.7, VBE SD =+ 0.6; AVB
mean = 3.7, AVB SD =+ 0.2; eCS mean = 3.8, eCS
SD £ 0.7), p = 0.003.

Mean score for FSFI domain pain was
significantly worse at 1 year postpartum in AVB
group (mean = 2.9, SD =+ 0.3) compared to other
mode of birth groups (SVB mean = 4.3, SVB

SD =+ 0.7; VBE mean = 3.4, VBE SD =+ 0.6; pCS
mean = 3.6, pCS SD = 0.6; eCS mean = 3.6, eCS
SD £ 0.8), p < 0.001

No significant difference for an total mean FSFI
score between modes of birth groups.
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Population Exposure/Comparison Outcome
. . Definition
Author, year Populatlo_n . Stut?y Data . Time of Data Ana_ly.sed Mode of Birth Sexual Health/ Statistical Analysis Results
Characteristics Design Collection Collection Participants Function
Country:
Turkey Number:
Ethnicity: n=142 SVB: FSHI total score
Not re g;ted Recruitment: Total: 45.8% (1 = 65)
P How: eeru ’ Primiparous: 21.8% FSFI domain scores Analysis:
interview Women who gave Multiparous: 23.9% Chi-square test,
Saydam et al. Age: Cross 6-12 months birth in past year T FSEI dich . ! No significant difference in total or domain
. . ichotomous independent sample .2
2017 [63] Not reported sectional . . postpartum who were registered X X o specific FSFI scores between SVB and CS groups.
Inclusion rate: R CS: score: scores <26.55 t-test and logistic
o at the Public Health . o (1 _ . . .
Paritv: 78.4% (142/181) L Total: 54.2% (n = 77) are considered as regression analysis
arity: Training and A A o
o Primiparous: 28.9% female sexual
50.7% Research Centers (75. Multiparous: 25.4% dysfunction
primiparous; Yil, Adalet and p e y
49.3% Postacilar) in Izmir.
multiparous
Analysis:
Mann-Whitney U
test, ANOVA Median FSFI score for arousal (FSFI domain) was
Country: Kruskal-Wallis one significantly worse at 7-9 months in CS
Pc(x)llela ?\;y way analysis of (median = 4.5, IQR = 3.3, 5.1) compared to SVB
variance, post hoc (median = 5.1, IQR = 3.9, 5.7) and VB with
Ethnicity: Number: SVB: Dum_] s test of perineal tear (median = 4.8, IQR =4.2,5.7),
n =433 o multiple p =0.032.
Not reported T3: 16.2% FSFI total -
How: : ) otal score comparisons, ) o
Ace: online surve 7-9 months Recruitment: VB with perineal Wilcoxon Increased risk of female sexual dysfunction in
Zoli 8 y postpartum Websites and forums P FSFI dichotomous signed-rank, first year after birth in vaginal labour with
gliczynska Mean =27.1 Cross . trauma X ! _ o T
; X . . dedicated to . score: sexual crosstabulation and vacuum/forceps (OR = 3.98, 95%CI = 1.14-13.97,
etal., 2021 [77] (SD =+ 4.4); sectional Inclusion rate: (VBE/perineal tear/ . i
o T4: motherhood, ! o dysfunction was Chi-squared test. p =0.031).
18-39 (range) 53.3% AVB): 47.8% ’ .
(231/433) 10-12 months pregnancy and defined with a score
Parity: postpartum childbirth between ) <26.55 Multiple logistic No significant differences for total FSFI score
arity: CS: L ; R
o June-November o regression: (median) found between mode of birth groups at
64.9% 36.0% Univari 1 1 h
rimiparous; 2018 nivariate analyses 10-12 months postpartum.
1;5 19 ’ and multiple logistic
m{llﬁo arous regression model After adjustment in multivariate analysis:
P using backward No significant association between mode of birth
stepwise and sexual dysfunction

construction were
used
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Table 1. Cont.

Population Exposure/Comparison Outcome
. . Definition
Author, year Populatlo_n . Stut?y Data . Time of Data Ana_ly.sed Mode of Birth Sexual Health/ Statistical Analysis Results
Characteristics Design Collection Collection Participants Function
Country:
Turkey Number:
Ethnicity: n =53 + 15 controls
Not reported Recruitment:
Age: Cases: Women who
VBE: gave blljt}} in C::Ial VBE:
Mean =31.0, How: ayar Lniversity 60.4% (1 = 32)
(SD + 5.29) In person School of Medicine
i [T\ perso Obstetrics Analysis: R, . . .
B pCs: interview. pCS: FSFHI total score W No significant difference in total and domain
aytur et al. _ Case >2 years Department were of (v _ The Mann-Whitney .2
2005 5 Mean =29.1 39.6% (n =21) specific FSFI scores were found between pCS
[59] control . . postpartum randomly selected . U-test and the
(SD + 4.4) Inclusion rate: . FSFI domain scores - and VBE
o from obstetric . Chi-square test
47% records No birth
Parity: (53/100) - (control):
VBE: 80% Controls: 15 n=15
primiparous; nulhpa}rous
20% ’ attending
multiparous gynaecology clinics
pCS: 76% with other
primiparous; symptoms agreed to
4% ’ participate.
multiparous
gﬁliﬁlatry: Number:
n =165
Ethnicity: .
Not reported How: . R
How: Questionnaire given
Ace: In ter;liew during initial visit to ~ VBE:
Cai et al. 2014 V%E.' Case- Uestionnaire At least 1 vear Department of 53.3% (n = 88) FSFI total score Analysis: No significant differences in total FSFI scores or
184] . Meaﬁ ~367 control q since birthy Infertility and Sexual Chi-square test and domain specific FSFI scores between mode of
(SD i_S 2)' Inclusion rate: Medicine, The Third ~ CS: FSFI domain scores t-test birth groups.
X o : Affiliated Hospital, 46.7% (n =77)
(CS% I\ﬁeffrgl{ 34.5 Not reported Sun Yat-sen
: University for
Parity: fertility issues, from
1000/}" January 2011 to May

primiparous

2011.




Int. |. Environ. Res. Public Health 2023, 20, 5252

14 of 45

Table 1. Cont.

Population Exposure/Comparison Outcome
. . Definition
Author, year IC’tl)lpulatlo_n . Stuc_ly Data . Time of Data Ana_ly.sed Mode of Birth Sexual Health/ Statistical Analysis Results
aracteristics Design Collection Collection Participants Function
Mean total FSFI score was significantly worse for
VBE group (mean = 65.1, SD + 10.2) compared to
pCS group (mean = 70.5, SD =+ 13.3) and control
group (mean =73.4, SD + 8.8). p < 0.001
Mean FSFI score for sexual desire domain was
significantly worse for VBE group (mean = 6.1,
Country: Number: SD =+ 1.7) compared to control group
Turk Y n =150 (mean =7.2,SD + 1.5). p < 0.01
urkey
Ethnicity: Recruitment: VBE: FSFI total score Mean FSFI score for arousal domain was
Not re z)li’te d How: Selected from those 33.3% (n = 50) significantly worse for VBE group (mean = 12.4,
P Face to face who admitted to FSFI categorised Analysis: SD =+ 2.3) compared to pCS group (mean = 14.8,
Dogan et al. Ace: Case interview >5 years outpatient clinic of pCS: scores for measure of ~ One-way ANOVA SD = 2.8) and control group (mean = 15.7,
2017 [60] Mge. _ control postpartum GATA Haydarpasa 33.3% (n = 50) sexual dysfunction: and Chi-square test SD + 2.5). p < 0.001
ean = 30.4 . o : )
(SD + 2.4) Inclusion rate: Tralr.lmg Hospital for ) 0-15: severe; 16-25: were used )
Not reported routine control or No birth (control): moderate; 26-35: Mean FSFI score for orgasm domain was
Parity: with fertility desire 33.3% (n = 50) mild; >36: normal significantly worse for VBE group (mean = 10.6,
1 OO%Y in the period SD =+ 2.5) compared to pCS group (mean = 11.8,
S between January SD = 2.6) and control group (mean = 12.4,
primiparous and July 2015. SD + 1.9). p < 0.001
No significant differences in FSFI total score or
FSFI domain specific scores between pCS and
control groups.
No groups suffered from any degree of sexual
dysfunction.
Country:
USA Number:
n =109 Mean FSFI score for orgasm domain was
Ethnicity: significantly better in pCS group (mean = 4.52,
Not reported How: Recruitment: AVB: FSFl total score SD not reported) compared to AVB group
; Women with 48.6% (n = 53) . Analysis: (mean = 3.78, SD not reported), p = 0.05.
Ace: Telephone dost ¢ FSFI domain scores Chi- test
c ge:  interview second-stage arres . hi-square test, ) )
rane et al. AVB: Retrospective 1 year in first pregnancy pCS: FSEI dichotomous Fisher exact test for Mean FSFI score for overall sexual satisfaction
2013 [65] Mean = 28.8 cohort Inclusion rate: postpartum who delivered 33% (n = 36) score: sexual categorical data and was significantly better in pCS group
(SD+5.7) 32.3% ’ between January d sflinction was student ¢ test for (mean = 4.70, SD not reported) compared to AVB
CS: Mean =29.5 a 09 /337) 2009-May 2011 at 2 CS after failed AVB: dZﬁne d with a score continuous data group (mean = 4.16, SD not reported), p = 0.04.
(SD =+ 5.0) different institutions 18.3% (n = 20) <2655
were identified by ’ No significant difference in amount of sexual
Parity: obstetric database dysfunction between AVB and pCS groups.
100% using codes.

primiparous
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Population Exposure/Comparison Outcome
. . Definition

Author, year Populatlo_n . Stut?y Data . Time of Data Ana_ly.sed Mode of Birth Sexual Health/ Statistical Analysis Results

Characteristics Design Collection Collection Participants Function

Country:

USA

Ethnicity:

White/Caucasian:

48% (n = 526)

Black/African Number:

American: n =1094

20% (n = 214)

Asian/Asian- How: Recruitment: Multivariable

fxr(x;lerlcar\: Self- Long-terr.n enrolees logistic regression: .

6% (171) administered in the Kaiser SVB/VBE/AVB: Models adusted for After adjustment:
. Latina/Hispanic: . . - 95%: Permanente 86% (n = 945) . justec Increased risk of low sexual desire or interest >=
Fehniger et al. 17% (11 = Retrospective questionnaire e FSFI domains age, race/ethnicity, .
o (n =183) >10 years Northern California P 10 years postpartum in those who underwent

2013 [66] cohort Inclusion rate: postpartum (KPNC) who were CS: (modified) S;rfffriz:gs' eneral AVB, compared to those who did not

Age (at time of 59.3% : participating in 7% (n ="75) healthpdiabetis (aOR = 1.38, 95% CI = 1.04-1.83, p < 0.05).

questionnaire (169 40/18 14) Reproductive Risks tat ’

>10 years of Incontinence status.

postpartum): Study at Kaiser 2,

Mean = 56.3 January 2003 to

(SD £8.7) January 2008.

Parity:

12%

primiparous;

88%

multiparous

Country:

Turkey >12 months I::T;Se T

Ethnicity: postpartum GRISS overall sexual

Not reported How: . . . Recruitment: function score

Self-reported ;l"n;;e;ss)l'nce birth From December \S/\é]éé

Age: questionnaire at \;ID ¥ ' 2005 until March AVE: GRISS domain Analysis: No sienificant differences in total or domain

Gungor et al. SVB/VBE/AVB:  Retrospective clinic. 2006, primiparous o _ scores: Chi-square test and 18
8 P VBE primip: q
_ / . . 66.6% (1 =90) . L ATh specific GRISS scores between SVB/VBE/AVB
2007 [61] Mean = 27.9 cohort AVB: women with a prior 1-4: degrees of Mann-Whitney nd CS o
SD +3.3 Inclusion rate: ) live birth were X sexual satisfaction U-test were used a groups-
Mean = 5.6 CS
CS: Mean = 28.5 90% SDe ajr:ls— 5 i identified upon their 33 é‘V (1 = 45) 5-9: degrees of
(SD £ 3.9) (135/150) o Ppresentation at the R sexual
Cs: . I .
_ outpatient desk and dissatisfaction
. Mean = 4.8,
Parity: SD 427 were asked to
100% ’ participate.

primiparous
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Table 1. Cont.

Population Exposure/Comparison Outcome
. . Definition
Author, year Populatlo_n . Stut?y Data . Time of Data Ana_ly.sed Mode of Birth Sexual Health/ Statistical Analysis Results
Characteristics Design Collection Collection Participants Function
Country: I:l_ngg er:
Austria B
e Recruitment: .
Ethn1c1W. All primiparous Analysis: .
Caucasian . Mann-Whitney
How: women who SVB: U-test
Age: Questionnaire delivered 560 '(n = 55) FSEI total scor
Klein et al. V]%?.M n=296 Retrospective 12-18 months consecutively at the v alscore Multivariat No significant differences in total or domain
2015 [75] - viean = =5 cohort Inclusion rate: postpartum Department of . . wivariate . specific FSFI scores between SVB and CS groups.
(SD =+ 5.68) 63.9% Obstetrics and pCS: FSFI domain scores regression analysis:
CS: Mean = 33.3 (99' /1055) G ste lcs a £ th 44% (n = 44) To control for
(SD £ 5.24) ynecoogy of the confounders (BMI,
Medical University " .
. f Vienna in a period age, education)
Parity: ° P
100% of 10 months were
rin:i arous identified using the
primip birth register.
. Number:
Country: n =435 SvB/ . Mean SFQS8 score for partner domain was
Japan VBE: Analysis: A .
o (o . significantly worse in SVB/VBE group
How: Recruitment: 83.7% (1 = 364) ANOVA, Wilcoxon (mean = 8.7, SD + 2.2) compared to AVB grou
Ethnicity: PostaAI From Noven&ber signed-rank test and (mean = 941/ SD + 1-5) P BIOP
Not reported . questionnaire 2011 until June 2013, At)VB: . Spearman rank
Song et al. Retrospective 6 months mothers were 5% (n =21) SFQ28 domain analysis. After adiustment in multivariable regression
2014 [79] Age: cohort Inclusion rate: postpartum recruited durin, scores anal sis! &
Mean = 33.2 by ’ W g pCS: Multivariable ysis: . L .
(SD + 4.4) 86.7% postnatal 5% (n = 23) regression analysis: Caesarean section was a significant predictor of
. (435/502) examination at T T yoIs: the domains of desire (p = 0.015), arousal
K ki Uni it o control for (lubrication) (p = 0.032), and 1( itive)
oo awasaki University ) ubrication) (p = 0.032), and arousal (cognitive
Parity: Hospital and related eCs: confounders (age). (p =0.036).
Not reported hospitals. 6% (n=27)
Country: At 6 months, VBE had a significantly worse
v . mean total FSFI score (mean = 22.16, SD =+ 3.68)
Turkey Number: -
- compared to pCS (mean = 28.32, SD =+ 6.53),
How: =248 p=<0.001
ﬁlt(t)l? 1}2;t(};ted In person Recruitment: VBE: Analysis: B
. questionnaire T1: A ' 62.9% (n = 156) FSHI total score t test was used for At 6 months, VBE had a significantly worse
Baksu et al. Prospective 6 months Primiparous women comparison between ~ mean FSFI score for FSFI domains arousal
2006 [64] 1A5g_e3:5 (range) cohort Inclusion rate: postpartum Zvr?tz;aptglhcelcilnti(c) from pCS: FSFI domain scores mode of birth (VBE =3.75 £ 0.86, pCS = 4.83 + 0.64),
& 80.5% January—July 2004 37.1% (n =92) groups. lubrication (VBE = 4.2 4 0.3, pCS = 5.04 & 0.67),
Parity: (248/308) and a}\I/e biz,th in orgasm (VBE = 3.36 £ 0.37, pCS = 5.48 £ 0.48),
100 e satisfaction (VBE = 4.92 % 0.31, pCS = 5.5 = 0.52),
prirr:)iparous ’ and pain (VBE =3.12 £ 0.32, pCS = 4.8 + 0.7)

when compared to pCS. p < 0.001
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Population Exposure/Comparison Outcome
. . Definition
Author, year I’opulatlo_n . Stuc_ly Data . Time of Data Ana_ly.sed Mode of Birth Sexual Health/ Statistical Analysis Results
Characteristics Design Collection Collection Participants Function
Analysis:
Differences in
demographic
characteristics
explored with
Country: MANOVA.
Taiwan
MANCOVA:
Ethnicity: . Comparisons of
Not reported nNiH;;le T sexual function
How: T3: - FSFI total score between vaginal and

Age: iy 6 months . . VB: caesarean groups,

VB: Mean = 32.1 . Not reported postpartum Recruitment: 57.0% (n = 200) FSFI domain scores adjusting for No significant differences in total FSFI scores,
Chang et al. SD + 0.3 Prospective When they gave iomifi doma ific FSFT £ hieh FSFT
2015 [85] ( 3) cohort Inclusion rate: birth in maternity . significant omain spectiic scores or rate of hig

CS: Mean = 33.9 o T4: . . Cs: High FSFI values differences in scores between mode of birth groups.

47.7% unit of a medical o . X X

(SD + 0.3) (351/736) 12 months centre in Taiwan 43.0% (n = 151) were defined with a demographic

postpartum / score >26.55 covariates.
) between 2010 and . .

Parity: 2011 Covariates included:

VB: 53.5% ’ gestational age,

primiparous personal income,

CS: 53.6% age, current body

primiparous mass index (BMI),

personal income,
feeding type,
gestational age of the
baby, and neonatal
care unit attended.
gv?]uggg: Generalised AVB increased the odds of dyspareunia when
¢ estimating equations: ~ compared to SVB (OR = 1.86, 95% CI = 1.19, 2.89).
Ethnicity: Number: Coefficients and
Not rept(};te d n =701 odds ratios obtained No significant difference in total PISQ-12 score
Recruitment: SVB: PISQ-12 total score Zi;;?stce;g}iztimates perween mode of birth groups
. . 0 —

22%?.11 279, How: Nulliparous women 69.0% (n = 658) PISQ-12 sub scores controlled for age, No significant difference in satisfaction PISQ-12

o _ 79)' ’ Web-based T2: registering for AVB: (satisfaction- education, smoking, sub-score between mode of birth groups.
Dahlgren et al. 25__29, Prospective  questionnaires 12 months maternity health 15.5% (n = 148) estion 4 of BMI, self-reported
2022 [86] o cohort care in the region o= q . o health, delivery After adjustment:

48.2% (n = 338) I . . postpartum - questionnaire; . o . :

30-34: nclusion rate: Orebro County, cs: dyspareunia- mode, episiotomy, Association between AVB and increased odds o

2 10/' (n = 225) 66.8% (701/958) Sweden, were 15 ‘50/ (n=148) question 5 of mode of start of dyspareunia no longer significant.

>35: 1nv1§e'd to questionnaire) dehvgry, gest?honal Af 1 ive adiusted analysi luded

8.4% (1 = 59) participate, from 1 age, degree of ter alternative adjusted analysis (gxc ude

October 2014 to 1 perineal tear, high perineal tear, high vaginal tear, episiotomy, mode

Parity: October 2017. vaginal tear and of delivery start):

1000/}/' breastfeeding 12 AVB increased the odds of dyspareunia when

o

primiparous

months postpartum.

compared to SVB (OR = 1.63, 95% CI = 1.01, 2.63).
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Population Exposure/Comparison Outcome
. . Definition
Author, year gtl)lpulatlo_n . Stut?y Data . Time of Data Ana_ly.sed Mode of Birth Sexual Health/ Statistical Analysis Results
aracteristics Design Collection Collection Participants Function
Country:
Portugal Overall rate of sexual dysfunction at 6
months was 43%.
Ethnicity:
Not reported Number: Overall rate of sexual dysfunction at 12
- ’ months was 48%.
Age: n =196
. How: . .
SVB: 26_736 Online survey . Recruitment: FSFHI total score Analysis: At12 months, pain FSFI domain was
(range); T2: W 3d Chi d significantly worse in women with AVB
median = 32 . 6 months omen S days SVB: 1 square an mean = 4.4, SD + 1.4) when compared to
Inclusion rate: postpartum from Fischer exact test P
. —, : 00 . . = .
de Sousa et al., é;/r?gj)s 34 Prospective  T2: postpartum giving birth at 33.16% FSFI dichotomous used for categorical SVB (mean =51,5D £1.1)
7 0, . q .
2021 [88] median = 32 cohort 37% T3: Departr}r\ent of AVB: score: se)fual yarlables, At 6 months, there was no differences in
(72/196) 12 Obstetrics and o dysfunction was independent -test .
months . 66.84% . - . FSFI total score or domains between mode
Parity: T3: Gynacologie defined with a score used for continuous .
arity: 509 postpartum Hospital de B . 26.55 iabl of birth groups.
SVB: 46.2% o ospital de Braga in <26. variables.
L (102/196) period L .
primiparous; Feb _Octob When exploring influence of different types
o ebruary—-October . . . .
53.8% 2018 of instruments used in operative vaginal
multiparous birth (Thierry’s Spatulas or Kiwi Vacuum
AVB: 84.7% Extractor), FSFI scores did not differ
primiparous; between the two instruments at 6 or 12
15.3% months postpartum
multiparous
. Analysis:
g?llsl’g:l?a Chi-square test and
Student’s f test
C How: .
I]ilt(})ltn rlg;t?)’r ted Postal questionnaire T1: Number ngBéo\EEF: 133) Linear mixed
6 months n =286 ’ B modelling (LMM):
X . Inclusion rate: postpartum . FSFI total score. Control for No significant differences in FSFI total score
331550[1;2? etal. f/[ge'n ~30.70 Prﬁsl: tectlve TI: Recruitment: ?1\/ 5,/ (n=57) confounding factors:  or FSFI domain specific scores between
(S]ga 7t ’ coho 74% T2: From antenatal clinic R FSFI domain scores. maternal age, mode of birth groups at any time point.
e or;fe d) (322/437) 12 months Between January cs: maternal BMI,
P T2: postpartum 2010 and July 2011. % ;3% (n =70) gestation at birth,
o 65% (286/400) ’ - neonatal weight,
fgéll,/ty' breastfeeding status
- and risk of postnatal
primiparous

depression.
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Population Exposure/Comparison Outcome
. . Definition
Author, year Populatlo_n . Stut?y Data . Time of Data Ana_ly.sed Mode of Birth Sexual Health/ Statistical Analysis Results
Characteristics Design Collection Collection Participants Function
Country: SVB;
(o
Not reported 52.3% At 6 months postpartum, women who had a
Ethnicity: T1: AVB: V'BE.had significantly worse total FSFlI score,
How: 6 months Number: o significantly worse scores for lubrication
Not reported N _ 21.3% . s
. ot reported postpartum n =286 FSFI total score. Analysis: and orgasm, and significantly better scores
de Souza et al. Prospective M Whi P o wh dto CS
2013 [89] Age: cohort ) . cs: . ann-— 1tn§y or or pain when compared to CS.
Not reported Inclusion rate: T2: Recruitment: 26.3% FSFI domain scores. Kruskal-Wallis tests.
P 65% (286/440) 12 months Not reported = No significant differences in FSFI total score
Parity: postpartum VBE: or FSFI domain specific scores between SVB,
100% Of all vaginal births, AVB or CS groups at 12 months postpartum.
primiparous 37.9% were VBE
Country:
Ttaly
Number: Women who underwent CS had
Ethnicity: =210 significantly better total FSFI score
Not reported - SVB/ compared to women who underwent
How: R itment: VBE/ SVB/VBE/AVB. p < 0.001 (mean scores and
. Age: . Questionnaire T1: ecruitment: AVB: FSFI total score SD not reported).
Di Dedda et al. 1844 X Prospective h Women who d d
2017 [81] 844 (range); cohort 6 months underwent VD or CS Not reporte: Not reporte
median = 33 Inclusion rate: postpartum from single FSFI domain scores Women who underwent CS had
52.4% (210/401) 8 . . CS: significantly better score for FSFI domain
. urogynaecological unit, 4
Parity: Not reported pain compared to women who underwent
o between February and
59.9% SVB/VBE/AVB. p < 0.001 (mean scores and
N July 2016
primiparous SD not reported).
40.1%
multiparous
. Number:
How: T1: n = 337
Country: TI: o
Turke, Face to face T2:n =300
Y o T3: n =218
interview Ti:
Ethnicity: T2 & T3: 6 months Recruitment:
Not reported Telephone All nlli VBE:
interview postpartum nulliparous women : )
Ace: aged 1845 years in 64% Analysis:
Kahramanoglu V%E.' Pr tiv Inclusion rate: T2: stable relationships (T1) FSFI total score Student’s t test No significant differences in total or domain
etal. M o 236 ﬁsptec ¢ Tlc': uston rate: 12 months who presented to testing differencesin  specific FSFI scores between VBE and CS
2017 [62] (Sgai_l 2)' cohor 83 .6" ’ postpartum Obstetrics and pCS: FSFI domain scores FSFI between MOD groups at any time point.
N by Gynecology 36% in each timepoint.
CS: Mean = 23.7 (337/403)
] T3: Department, (T1)
(SD £ 1.1) T2: . ,
o 24 months Suleymaniye Women's
744% ostpartum Health Training and
Parity: (300/403) postp g
o Research Hospital,
100% T3:
- o Istanbul, Turkey, from
primiparous 54.1% February 2012-Jul
(218/403) Y Y

2014.
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Table 1. Cont.

Population

Exposure/Comparison

Outcome

Author, year

Population
Characteristics

Study Data
Design Collection

Time of Data

Collection

Analysed
Participants

Mode of Birth

Definition
Sexual Health/
Function

Statistical Analysis

Results

Lurie et al.
2013 [87]

Country:
Israel

Ethnicity:
Not reported

Age:

SVB:

Mean =27.7
(SD £ 4.8)
VBE:

Mean =28.4
(SD + 3.9)
AVB:

Mean =27.3
(SD +£5.7)
pCS:

Mean =31.2
(SD £ 5.6)
eCS:

Mean =294
(SD +5.4)

Parity:
SVB: Mean
parity = 1.0
(SD £ 0.0)
VBE: Mean
parity = 1.0
(SD £ 0.0)
AVB: Mean
parity = 1.0
(SD £ 0.0)
pCS: Mean
parity = 1.1
(SD £0.3)
eCS: Mean
parity = 1.1
(SD £0.2)

How:
Telephone
Prospective  questionnaire

cohort

Inclusion rate:

82% (82/100)

T3:
6 months
postpartum

Number:
n=_82

Recruitment:

Women approached on
day of discharge from
Maternity Ward of
Edith Wolfson Medical
Centre between
January 2010 and
February 2011.

SVB:
19.5% (n = 16)

VBE:
17.1% (n = 14)

AVB:
17.1% (n = 14)

pCs:
20.7% (n =17)

eCS:
22.0% (1 = 18)

FSFI total score

FSFI domain scores

Analysis:

FSFI scores were
compared across
delivery type using
Kruskal-Wallis test.

General linear
modelling:
Used to assess
across-group
differences

No significant differences in total or domain
specific FSFI scores between mode of birth
groups.
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Table 1. Cont.

Population Exposure/Comparison Outcome
. . Definition
Author, year I’opulatlo_n . Stuc_ly Data . Time 0% Data Ana_ly.sed Mode of Birth Sexual Health/ Statistical Analysis Results
Characteristics Design Collection Collection Participants Function
Mean total FSFI score at 6 months
postpartum was significantly worse in VBE
group (mean = 24.7, SD = 4.45) compared to
CS group (mean = 26.8, SD & 4.24), p = 0.01.
Mean score for FSFI domain sexual arousal
at 6 months was significantly worse in VBE
group (mean = 3.6, SD + 0.96) compared to
Country: Analysis: CS group (mean = 4.0, SD + 0.98), p = 0.02.
Iran ¥ Number: Interferential and
T2 n= 1'07 descriptive statistics Mean score for FSFI domain sexual desire at
Ethnicity: How: T1: T and paired f test. 6 months was significantly worse in VBE
Not reported Questionnaire 6 months Recruitment: VBE: Multiple logistic %rsoufoffle&r:e;?%’;g siDOf? ggér)lpaie(c]l 581
M . conducted by postpartum Nulliparous mothers 45.8% (n = 49) FSFI total score P .g group B O00), p = B0
oghadam et al. Ace: Prospective S regression:
ge: midwifery experts. aged 18-35 years who . . .
2019 [71] cohort . . . To adjust for Mean score for FSFI domain sexual desire at
Mean =27.2 T2: referred to 5 randomly CS: FSFI domain scores founders ( 12 th {onificantl in VBE
(SD 4 4.52) Inclusion rate: 12 months selected healthcare 54.2% (n = 58) C(c)ln oun er.sbage, MONtAs was s1gné Lcantly worse in d
78% (107/136) postpartum centres in Sanandaj education, job, group (mean = 3.4, SD & 0.92) compared to
Parity: during 2015-2016 for income, infant CS group (mean = 3.8, SD + 0.87), p = 0.03.
100% infant vaccination. wecllght, sex per week Af di £ I dersi
rimiparous and contraceptive ’ter' a ]ustr'ne_nt or confounders in
P method) multiple logistic regression model:
Increased odds of better total FSFI score at 6
months postpartum in CS compared to VBE
(OR =1.14, 95% CI = 1.02-1.27, p = 0.01).
Increased odds of better sexual desire FSFI
score at 6 months postpartum in CS
compared to VBE (OR = 2.47, 95%
CI=1.15-5.32, p = 0.02).
Country: .
USA How: . . Number:
Questionnaire 1= 469
Ethnicity: . SVB/ L . . L
Inclusion rate: . . Multivariate After adjustment in multivariate analyses:
Not reported Total: Ere(;rllnahnsnilation of X\%EB/ analysis: At 6 months postpartum, those who
Rogers et al. Ace: Prospective  70% 6 months mi dwifg- P Atients 719 ’ FSEI total score Controlling for underwent CS had significantly worse total
2012 [67] M‘c’é e{n _250 cohort (469/672) postpartum Recruite dynrl)i dwife1: ° education, BMI and FSFI score (mean = 26.6, SD +6.3) compared
(SD i;’ 5)' VD: tients durin y cs: age differences to those in SVB/VBE/AVB group
- 74% (331/448) patients during > between groups (mean = 28.5, SD = 5.4). p = 0.004
cs: pregnancy, and 29%
Parity: 62"./ additional cohort who
100% (138/224) underwent CS.

primiparous
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Population Exposure/Comparison Outcome
. . Definition
Author, year Populatlo_n . Stut?y Data . Time of Data Ana_ly.sed Mode of Birth Sexual Health/ Statistical Analysis Results
Characteristics Design Collection Collection Participants Function
Country: .
Germany gﬁews.tionnaires Analysis:
.. (not clear on SVB: Or}e way ANOVAs,
Ethnicity: modalit Number: 50.4% (11 = 263) chi square test on
Not reported y T2: n =522 EENE Fisher’s exact test,
Ace: Inclusion rate: 6 months Recruitment: VBE: nglf)si?ll?ﬁ;lﬁ Stests
Spai 8¢ . T1: postpartum ; L 7.28% (n = 38) FSFI total score . 4 No significant differences in FSFI total score
paich et al., Mean =31.2 Prospective 66 During peripartum Friedman). When .
; o Lo L or SAQ total score between mode of birth
2020 [78] (SD =+ 5.0); cohort hospitalisation of significant group . .
(344/522) T3: . A AVB: SAQ total score < groups at any time point.
18-47 (range) T2 12 months women giving birth in 7.9% (n = 41) differences were
65;'/ ostpartum period 2013-2018 at i found, variables
arity: niversil edica ) were entered as
Parity o postp University Medical d
o (339/522) ; CS: . .
47.3% T3: Centre Mannheim 41.8% (1 = 218) possible covariates
primiparous; o, R in subsequent
52.7% (5?0/;/522) analysis.
multiparous
Country:
Hungary
Ethnicity:
Not reported Analysis:
. Pearson chi square
iiggmonths Number: SVB: ;?[St aric‘lNh. tney U
postpartum: How: um e;.. _ 6 months = 14.01% ann-h bllneyh
Mean = 31.8 Online 3 months: 1 =298 12 months = 16.84% test. Variables that
SD +4 7)' Lestionnaires 6 months: n =214 ’ were in significant
At12 m;)nths (Ilnclusion rate: T2: 12 months: 1 = 95 VBE: connection with
postpartum: 729 invited 6 months Recruitment: 6 months =26.16% FSFL, sexual ?ﬁ?rﬁififisaf’:erigmiﬁic i\igrselsgll;lgtlxcfzsnetndrlrifsslinocfe lsailrr;}tmraclu}: Si: Iat an
. Mean = 31.44 . postpartum PP 12 months = 34.73% dysfunction was ) 8 . . group y
Szollosi et al., Prospective . Women giving birth in . . regression model time point.
(SD £ 3.6) Inclusion rate: . defined with a . -
2021 [83] cohort T2 Ta: period June cs: dichotomous score were examined in
. ‘o : 2018-August 2019 in 3 P _ o multivariate logistic Mode of births were not associated with
Parity: 77.0% 12 months Lo . 6 months = 27.10% <26.55 - - X ;
At 6 months (214/278) postpartum obstetric institutes in 12 months = 26.31% regression model. sexual dysfunction at any time point.
” . Budapest were TR
1;3(‘) s7t(}’/30art'um. 3;2'2‘, " personally invited oCS: Multivariate logistic
primiparous; (95/278) within idays 6 months = 19.62% i
46.3% postpartum 12 months = 12.63% et o
multiparous justment made
for parity, age, and
At 12 months .
postpartum: education level
54.7%
primiparous;
45.3%

multiparous




Int. |. Environ. Res. Public Health 2023, 20, 5252 23 of 45

Table 1. Cont.

Population Exposure/Comparison Outcome
. . Definition
Author, year Populatlo_n . Stut?y Data . Time of Data Ana_ly.sed Mode of Birth Sexual Health/ Statistical Analysis Results
Y Characteristics Design Collection Collection Participants Yy
g P Function
Country:
USA
Ethnicity:
Caucasian:
51,9% (n = 67) Number: Analysis:
African n=129 Chi ys1s: d
America: 1—squa;e and t test
26,4% (n = 34) How: Recruitment: were use
Latina: 7,8% Tele .hone &in From August 2008 to SVB/ Multiple linear
(n=10) ersf(’m March 2011, letters of VBE/ re resl;on_
Yee et al Asian: 13,2% P " p tionnair T1: invitation with AVB: T g1 dentif i No significant differences in mean SHOW-Q
eectal n=17 rospective - questionnaire 6-8 months opt-in/opt-out cards 76.7% (n =99 Modified SHOW-Q o 1dentily scores between CS and SVB/VBE/AVB
2013 [68] cohort P P redictors of
Other: 0,8% . ostpartum were sent to all p roups.
Inclusion rate: postp ostpartum sexual group
n=1) o ’ pregnant women CS: postp
80.6% . o function (age, race,
(129/160) obtaining prenatal care  23.3% (n = 30) education, marital
Age: at the University of status ar'it
Mean = 32.1 California, San breast’ﬁ]:e diny, status
(SD £ 6.0) Francisco obstetrics dd )
practice. and depression)
Parity:
34.9%
primiparous;
65.1%
multiparous

SVB = spontaneous vaginal birth; VBE = vaginal birth with episiotomy; AVB = assisted vaginal birth; pCS = planned (elective) caesarean section; eCS = emergency caesarean section;
VB = vaginal birth (unspecified); CS = caesarean section (unspecified).
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In the included studies, six different measures were used to assess sexual functioning.
The FSFI was used in 25 studies [59,60,62-67,69-72,74-77,80-85,87-89]. A combination of
the FSFI and SAQ was used in one study [78]. The GRISS was used in 2 studies [61,73].
The SHOW-Q was used in one study [68]. The SFQ28 was used in one study [79]. The
PISQ-12 was used in one study [86]. Data in the included studies were collected by ad-
ministering the valid measures of sexual function in the following ways: four studies used
the postal system [73,74,79,82], nine studies used face to face structured interviews, or
self-reporting in person at the clinics [59-64,71,72,84], two studies used telephone inter-
views to complete the questionnaire [65,87], four studies used online forums or web/based
questionnaires [77,83,86,88], one study used a combination of telephone and in person
questionnaires [68], and eleven studies did not specify how they administered the measures
to the participants [66,67,69,70,75,76,78,80,81,85,89].

Of the 31 studies, 18 measured sexual function in the medium-term at >six months and
<12 months postpartum (4945 women; including at least 3409 primiparous
women) [62-64,67-69,71,74,77-81,83,85,87-89], 20 measured sexual function in the longer-
term at >12 months postpartum (8643 women; including at least 3887 primiparous
women) [59-62,65,66,70,71,73-76,78,82-86,88,89] and eight measured sexual function in
both the medium-term and longer-term (2378 women; including at least 1749 primiparous
women) [62,71,74,78,83,88-90]. One study measured sexual function between six and
24 months postpartum and did not provide an average time when sexual function was
measured (213 women; all 213 women were primiparous) [72].

When comparing studies in terms of parity, 16 studies included only primiparous
women (3901 primiparous women) [60-62,64,65,67,69-72,74,75,80,84,86,89], 14 studies in-
cluded both primiparous and multiparous women (7222 women; including at least 1859
primiparous women) [59,63,66,68,73,77-79,81-83,85,87,88] and one study did not disclose
the parity of the women included (300 women) [76].

There were 17 different modes of birth comparisons; the most common comparison
was between vaginal birth (without differentiation between spontaneous vaginal birth,
vaginal birth with episiotomy and assisted vaginal birth) and caesarean section (without
differentiation between planned and emergency caesarean section) (Table 1). None of the
included studies compared modes of birth in cases of breech presentation.

3.3. Quality Assessment

Of the included studies, 21 were of a good quality, nine studies were rated as having a
fair quality and one study was rated as being of a poor quality (Table 2).
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Table 2. Quality assessment using NOS.
Selection Comparability Outcome
Comparison of Modes of
Birth including Specification,
Selection of the e.g., Differentiation between Adequacy of
Study Representativeness Non-Exposed Outcome of Types of Vaginal Birth Controls for Any Follow-Up Lon Follow-Up (Rate Overall
P p Ascertainment of Interest Was Not (Spontaneous Vaginal Birth, Additional Factor Assessment of P 8 of Women Rating
of Exposed Cohort from . . . . Enough for . .
Exposure Present at Start of ~ Vaginal Birth with (Demographics, Outcome included in
Cohort Same Source as 2. . lth Outcome to Occur Ivsi
Exposed Cohort Study Epls.lotom'y, Assisted Health, etc.) Analysis at )
Vaginal Birth) and Types of Follow Up Point)
Caesarean Section (Planned,
Emergency)
Women who Follow up rate
applied to Mode of birth s o
antenatal clinicare  All women came details were Pre-birth sexual : Additional factors Follow up at >6 was 80.5%. Small
Baksu et al. . R . Modes of birth compared and were controlled Self-reported number of
) likely to be from the same ascertained from function was o . . - - months . Good
2006 [64] . . specified % for in study design ~ questionnaire % participants lost
representative of source % hospital records measured - postpartum s .
. or analysis % unlikely to
pregnant after birth % introduice bias %
women % introduce bias
Women recruited
before discharge
from Department Comparison of modes of birth Additional factors Follow up rate
Barbara of Women'’s and All women came Mode of birth was ~ Pre-birth sexual but no specific differentiation were controlled Self-reported Follow up at >6 <80% but
etal. Children’s Health from the same retrieved from function was between spontaneous vaginal for in study desien esti c]fnnaire * months description of Good
2016 [80] are likely to source % hospital records %  measured % birth and vaginal birth with + anal iy * g q postpartum % those lost was
representative of episiotomy. or analysis provided %
women who have
given birth %
Women whose Pre-birth sexual
; - Mode of birth data ~ function was not
details were in . - Follow up rate
. retrieved from measured and Additional factors o
obstetric database All women came - . . Follow up at >6 <80% and no
Baud et al., N obstetric database, women with Modes of birth compared and were controlled Self-reported L
5 are likely to be from the same . o . . - - months description of Good
020 [82] . which was sexual specified for in study design  questionnaire %
representative of source % . . . postpartum % those lost was
collected from dysfunction prior or analysis % .
women who have ital bi provided
iven birth % hospital records %  to birth were not
& excluded
Pre-birth sexual
‘S/X&th:cll E?griomly function was not Follow up rate
- Mode of birth data ~ measured and Additional factors o P
obstetric records All women came X R . Follow up at >6 <80% and no
Baytur et al. - retrieved from women with Modes of birth compared and ~ were controlled Self-reported R
= are likely to be from the same ; i . . - . months description of Good
2005 [59] . obstetric sexual specified % for in study design  questionnaire Y
representative of source % . . ; postpartum s those lost was
records dysfunction prior or analysis Y .
women who have birth provided
iven birth % to birth were not
& excluded
Women who Pre-birth sexual
attended a clinic - function was not Comparison of modes of birth i
R No description of measured and . L Additional factors
. for fertility issues All women came . . but no specific differentiation Follow up at >6
Cai et al. how mode of birth ~ women with were controlled Self-reported Follow up rate not .
are somewhat from the same between planned caesarean . . N - months Fair
2014 [84] representative of rce % data was sexual tion and emergen for in study design ~ questionnaire % tpartum stated
cepresentative o souree ascertained dysfunction prior section and emergency or analysis % postpartu

women who have
given birth %

to birth were not
excluded

caesarean section.
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Table 2. Cont.
Selection Comparability Outcome
Comparison of Modes of
Birth including Specification,
Selection of the e.g., Differentiation between Adequacy of
Study Representativeness Non-Exposed Outcome of Types of Vaginal Birth Controls for Any Follow-Up Lon. Follow-Up (Rate Overall
of Ex osed Cohort ?rom Ascertainment of Interest Was Not (Spontaneous Vaginal Birth, Additional Factor Assessment of Enough f(l))r 8 of Women Rating
Coh. lzt Same Sour Exposure Present at Start of ~ Vaginal Birth with (Demographics, Outcome o tUgm to Occur included in
ono Ei oeseguC;fl;:t Study Episiotomy, Assisted Health, etc.) utcome to Lecu Analysis at
13 Vaginal Birth) and Types of Follow Up Point)
Caesarean Section (Planned,
Emergency)
Pre-birth sexual . .
Women who gave function was not Comparison of modes of birth
birth in a meastured and but no specific differentiation Additional factors Follow up rate
Chane et al maternity unit are All women came Mode of birth data women with between different types of were controlled Self-reported Follow up at >6 <80% but
s * likely to be from the same retrieved from vaginal birth (spontaneous, . . cporte months description of Good
2015 [85] . - sexual . i - for in study design  questionnaire Y
representative of source % medical records % dvsfunction prior with episiotomy or assisted) or analysis % postpartum % those lost was
women who have toybir th werepno t and caesarean section Y provided %
given birth % excluded (planned or emergency)
Women identified Pre-birth sexual
in obstetric function was not Follow up rate
. Mode of birth data ~ measured and Additional factors o
database are likely ~ All women came . . . Follow up at >6 <80% and no
Crane et al. to be from the same retrieved from women with Modes of birth compared and were controlled Self-reported months description of Good
2013 [65] representative of rce % online medical sexual specified % for in study design  questionnaire J tpartum % th F tw
eprese ah }elo source records % dysfunction prior or analysis % postpartu ose doil as
Wi?/?:girt’h?k ave to birth were not provide
& excluded
Women who
brought children Women with Additional factors
Dabiri for vaccination are All women came Mode of birth data  sexual . Follow up at >6
abiri et al. X . . Modes of birth compared and were controlled Self-reported Follow up rate not
likely to be from the same was self-reported dysfunction prior i . . - : months Good
2014 [69] . - specified % for in study design  questionnaire Y stated
representative of source % by patients. to pregnancy were - postpartum %
women who have excluded % or analysis %
given birth %
Women
:ﬁgii‘iriltr;fghfeo;lth Comparison of modes of birth Additional factors Follow up rate
Dahlgren ! All women came Mode of birth data ~ Pre-birth sexual but no specific differentiation Follow up at >6 <80% and no
care are likely to . . were controlled Self-reported R
etal. be representative from the same retrieved from function was between planned caesarean for in study desien Lestionnaire months description of Good
2022 [86] P source % online database %  measured % section and emergency oy 8 q postpartum % those lost was
of women who i or analysis % ided
have given caesarean section. provide:
birth 4
Z\i] ft?:f; ;;’lho gave Pre-birth sexual
obstetric and functionc\{vas;\ot Additional fact Follow up rate
De Sousa gynaecology All women came Mode of birth was ~ casurec an . Jtionat factors Follow up at >6 <80% and no
etal department are from the same ascertained from women with Modes of birth compared and were controlled Self-reported months description of Good
2021 [88] likely to source % medical records % sexual specified % for in study design  questionnaire postpartum % those lost was

representative of
women who have
given birth %

dysfunction prior
to birth were not
excluded

or analysis %

provided
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Table 2. Cont.
Selection Comparability Outcome
Comparison of Modes of
Birth including Specification,
Selection of the e.g., Differentiation between Adequacy of
Study Representativeness Non-Exposed Outcome of Types of Vaginal Birth Controls for Any Follow-Up Lon. Follow-Up (Rate ngrall
of Ex osed Cohort ?rom Ascertainment of Interest Was Not (Spontaneous Vaginal Birth, Additional Factor Assessment of Enough f(l))r 8 of Women Rating
Coh. l:t Same Sour Exposure Present at Start of ~ Vaginal Birth with (Demographics, Outcome Out gm to Occur included in
ono Ei oese:i)uC(C)fl;:t Study Episiotomy, Assisted Health, etc.) utcome to Lecu Analysis at
13 Vaginal Birth) and Types of Follow Up Point)
Caesarean Section (Planned,
Emergency)
Women who Comparison of modes of birth
presented to an but no specific differentiation Additional factor. Follow up rate
De Souza antenatal clinicare  All women came Mode of birth was ~ Pre-birth sexual between different types of ° ? ﬁlc do S Self- ted Follow up at >6 <80% and no
etal. likely to be from the same ascertained from function was vaginal birth (spontaneous or }g‘;riics(zﬁéo deesi 0 fles:?gno;a?re * months description of Good
2015 [74] representative of source % medical records %  measured % with episiotomy) and or anal sisy * & q postpartum % those lost was
women who have caesarean section (planned or Yy provided
given birth % emergency)
Mode of birth was Comparison of modes of birth ~ Additional factors Follow up rate
De Souza No description of All women came rtained from Pre-birth sexual but no specific differentiation were not Self-reported Follow up at >6 <80% and no
etal. the derivation of from the same }ai)cse ;i ; 1 eda tro function was between planned caesarean controlled for in iest?(?r?na?re * months description of
2013 [89] the cohort source % datszase * measured % section and emergency study design or q postpartum % those lost was
caesarean section. analysis. provided
Women who gave Pre-birth sexual
bl.rth in one of 3 function was not Comparison of modes of birth i Follow up rate
different . measured and S . Additional factors o
. . All women came Mode of birth was . but no specific differentiation Follow up at >6 <80% but
Dean et al. maternity units . women with were controlled Self-reported -
- from the same ascertained from between planned caesarean . . - - months description of Good
2008 [73] are likely to be . sexual . for in study design ~ questionnaire %
. source % medical records % . . section and emergency . postpartum % those lost was
representative of dysfunction prior . or analysis % .
. caesarean section. provided %
women who have to birth were not
given birth % excluded
Women who gave Comparison of modes of birth
birthin a ith b ific diff o 11
urogynaecological Women wit ut no specific differentiation Additional factors Follow up rate
Di Dedda nit are likely t All women came Mode of birth data ~ sexual between different types of were controlled Self-reported Follow up at >6 <80% and no
etal. unitare ixe’y to from the same was self-reported dysfunction prior vaginal birth (spontaneous, ere controtied, clreporte months description of Good
be representative . . . i - for in study design ~ questionnaire Y
2017 [81] of women who source % by patients. to birth were with episiotomy or assisted) or analysis % postpartum s those lost was
have given excluded % and caesarean section y provided
birth g* (planned or emergency)
Women who Pre-birth sexual
presented to a function was not
clinic with fertility All women came No description of measured and Additional factors Follow up at >6
Doganetal.  desire are from the same how mode of birth ~ women with Modes of birth compared and were controlled Self-reported months pat= Follow up rate not Fair
2016 [60] somewhat data was sexual specified % for in study design ~ questionnaire % stated

representative of
women who have
given birth %

source %

ascertained

dysfunction prior
to birth were not
excluded

or analysis %

postpartum
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Table 2. Cont.
Selection Comparability Outcome
Comparison of Modes of
Birth including Specification,
Selection of the e.g., leferen'tlatloI} between Adequacy of Overall
Study Non-Exposed Outcome of Types of Vaginal Birth Controls for Any Follow-Up Long Follow-Up (Rate Rati
Representativeness of Cohort from Ascertainment of Interest Was Not (Spontaneous Vaginal Birth, Additional Factor Assessment of Enough for of Women ating
Exposed Cohort Exposure Present at Start of =~ Vaginal Birth with (Demographics, Outcome U8 included in
Same Source as Stud Enpisi Assisted Health Outcome to Occur Analvsi
Exposed Cohort tudy Vpls.lotlog!y;h)ssuzlteT . ealth, etc.) Fnl;ll YSIE atP int)
aginal Birth) and Types o ollow Up Poin
Caesarean Section (Planned,
Emergency)
. Pre-birth sexual . .
Enrolees 1An.stuc‘1y Who function was not Comparlsor} pf n_10des qf b}ﬁh
were participating in a measured and but no specific differentiation Additional factors Follow up rate
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3.4. Main Focus: Specific Mode of Birth Groups (SVB, VBE, AVB, pCS, eCS)
3.4.1. Medium-Term Outcomes (>Six Months and <12 Months Postpartum)

Three studies showed three statistically significant associations between mode of birth
and sexual function in the medium-term (Table 3) [64,77,80].

One study showed a statistically significant adjusted association between mode of
birth and sexual function in the medium-term. Planned caesarean section was associated
with better total sexual functioning scores and better scores for arousal, lubrication and
orgasm when compared to assisted vaginal birth [80].

Two studies showed two statistically significant crude associations between mode of
birth and sexual function in the medium-term. Spontaneous vaginal birth was associated
with better total sexual functioning scores when compared to assisted vaginal birth [77].
Planned caesarean section was associated with better total sexual functioning scores and
better scores for arousal, lubrication, orgasm, satisfaction and pain when compared to
vaginal birth with episiotomy [64] (Table 3).

Six studies that showed no statistically significant associations between mode of birth
and sexual function in the medium-term [62,69,78,83,87,88] (Table 3).

Table 3. Medium-term associations between specific mode of birth groups and sexual function (>six
months and <12 months postpartum).

Baksu et al. 2007 [64]

SVB vs. SVB vs. SVB vs. SVB vs. VBE vs. VBE vs. VBE vs. AVB vs. AVB vs. pCS vs.
VBE AVB pCS eCS AVB pCS eCS pCS eCS eCS
pCS pro-

tective
124567

Barbara et al. 2016 [80]

Dabiri et al. 2014 [69]

De Sousa et al. 2021 [88]

Kahramanoglu et al. 2017 [62]

Lurie et al. 2013 [87]

Spaich et al. 2020 [78]

Szollosi et al. 2021 [83]

Zgliczynska et al. 2021 [77]

SVB
Protective

Il Adjusted association between mode of birth and sexual function

Crude association between mode of birth and sexual function

No association between mode of birth and sexual function

No association calculated between mode of birth and sexual function

SVB = spontaneous vaginal birth, VBE = vaginal birth with episiotomy, AVB = assisted vaginal birth, pCS = planned
caesarean section, eCS = emergency caesarean section; Domains: 1 Total sexual function score, 2 Arousal, 4 Lubri-
cation, 3 Orgasm, 6 Satisfaction, 7 Pain.

3.4.2. Longer-Term Outcomes (>12 months Postpartum)

Six studies showed 25 statistically significant associations between mode of birth and
sexual function in the longer-term [60,65,76,82,86,88] (Table 4).

Two studies showed two statistically significant adjusted associations between mode
of birth and sexual function in the longer-term. Assisted vaginal birth was associated with
increased odds of pain at 12 months postpartum, in comparison with spontaneous vaginal
birth [86]. Planned caesarean section was associated with an increased risk of pain and loss
of desire at six years postpartum when compared to spontaneous vaginal birth [82].

Four studies showed 23 statistically significant crude associations between mode of
birth and sexual function in the longer-term. Spontaneous vaginal birth was associated
with better scores pain when compared to assisted vaginal birth [88]. Vaginal birth with
episiotomy was associated with worse overall sexual function and worse scores for arousal
and orgasm when compared to planned caesarean section [60]. Assisted vaginal birth
was associated with worse scores for orgasm and satisfaction when compared to planned
caesarean section [65]. One study showed mixed results for associations between modes of
birth and sexual function [76] (Table 4).
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Table 4. Longer-term associations between specific mode of birth groups and sexual function (>12 months postpartum).

SVB vs. VBE SVB vs. AVB SVB vs. pCS SVB vs. eCS

VBE vs. AVB

VBE vs. pCS

VBE vs. eCS

AVB vs. pCS

AVB vs. eCS

pCS vs. eCS

Baud et al.
2020 [82]

Crane et al.
2013 [65]

pCS protective >

Dahlgren et al.
2022 [86]

De Sousa et al.

ive”
2021 [88] SVB protective

Dogan et al.
2016 [60]

pCS protective 15

Kahramanoglu
et al. 2017 [62]

Klein et al.
2009 [75]

SVB
Mohammed protective 7
etal. 2014[76] | VBE

protective >

SVB protective >>07 SVB protective >%7  SVB protective *7

i AVB protective ° pCS protective 3° eCS protective 2%°

VBE protective %37
AVB protective °

VBE protective >
pCS protective 7

VBE protective °
eCS protective 2307

AVB protective 5°
pCS protective 237

AVB protective °
eCS protective 2367

pCS protective °
eCS protective 230

Spaich et al.
2020 [78]

Szollosi et al.
2021 [83]

I Adjusted association between mode of birth and sexual function

Crude association between mode of birth and sexual function

No association between mode of birth and sexual function

No association calculated between mode of birth and sexual function

SVB = spontaneous vaginal birth, VBE = vaginal birth with episiotomy, AVB = assisted vaginal birth, pCS = planned caesarean section, eCS = emergency caesarean section; Domains:
1 Overall sexual dysfunction, 2 Arousal, 3 Desire, ° Orgasm, 6 Satisfaction, 7 Pain.
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Four studies showed no statistically significant associations between mode of birth
and sexual function in the longer-term [62,75,78,83] (Table 4).

3.5. Secondary Focus: Non-Specific Mode of Birth Groups (Incorporated Multiple Mode of Birth
Groups into One Category)

3.5.1. Medium-Term Outcomes (>Six Months and <12 Months Postpartum)

Seven studies showed 12 statistically significant associations between mode of birth
and sexual function in the medium-term (Table 5) [67,71,77,79-81,89].

Table 5. Medium-term associations between combinations of modes of birth and sexual function

(>six months and <12 months postpartum).

SVB vs. VB ? SVB vs. CS VBE vs. CS AVB vs. VB

Barbara et al. 2016 [80]

Chang et al. 2015 [85]

AVB vs. CS VB vs. CS VB vs. pCS

De Sousa et al. 2021 [88]

De Souza et al. 2015 [74]

De Souza et al. 2013 [89]

VBE protective
CS protective '4°

Di Dedda et al. 2017 [81]

CS
protective 17

Moghadam et al. 2019 [71]

Rogers et al. 2012 [67]

Saydam et al. 2019 [63]

Song et al. 2014 [79]

AVB protective ®

et
(Pt et

Spaich et al. 2020 [78]

Yee et al. 2013 [68]

Zgliczynska et al. 2021 [77]

SVB SVB
protective 2 protective 2

CS protective >

Adjusted association between mode of birth and sexual function

Crude association between mode of birth and sexual function

No association between mode of birth and sexual function

No association calculated between mode of birth and sexual function

SVB = spontaneous vaginal birth, VBE = vaginal birth with episiotomy, AVB = assisted vaginal birth, pCS = planned
caesarean section, eCS = emergency caesarean section, VB = vaginal birth (without differentiation between SVB,
VBE and AVB), CS = caesarean section (without differentiation between pCS and eCS), ® No differentiation
between VBE and AVB, ? No differentiation between SVB and VBE; Domains: ! Overall sexual dysfunction,
2 Arousal, 3 Desire, 4 Lubrication, > Orgasm, 7 Pain, 8 Satisfaction with sexual life with partner.

Four studies showed five statistically significant adjusted associations between mode
of birth and sexual function in the medium-term. Vaginal birth with episiotomy was
associated with worse total sexual functioning scores and worse sexual functioning scores
for desire, compared to caesarean section (without differentiation between planned and
emergency caesarean section) [71]. Assisted vaginal birth was associated with worse sexual
functioning scores for orgasm when compared to vaginal birth (without differentiation
between spontaneous vaginal birth and vaginal birth with episiotomy) [80]. Caesarean
section (without differentiation between planned and emergency caesarean section) was
associated with better sexual functioning scores for arousal, desire and lubrication when
compared to assisted vaginal birth [79]. Vaginal birth (without differentiation between
spontaneous vaginal birth, vaginal birth with episiotomy and assisted vaginal birth) was
associated with better total sexual functioning scores when compared to caesarean section
(without differentiation between planned and emergency caesarean section) [67], but was
associated with worse sexual functioning scores for arousal, desire and lubrication when
compared to caesarean section (without differentiation between planned and emergency
caesarean section) [79].

Four studies showed seven statistically significant crude associations between mode
of birth and sexual function in the medium-term. Spontaneous vaginal birth was associated
with better sexual functioning scores for arousal, compared to vaginal birth (without
differentiation between vaginal episiotomy and assisted vaginal birth) and caesarean
section (without differentiation between planned and emergency caesarean section) [77].
Caesarean section (without differentiation between planned and emergency caesarean



Int. J. Environ. Res. Public Health 2023, 20, 5252 35 of 45

section) was associated with better total sexual functioning scores and better scores for
lubrication and orgasm yet was associated with worse scores for pain when compared to
vaginal birth with episiotomy [89]. Assisted vaginal birth was associated with better scores
for sexual satisfaction with partner, compared to vaginal birth (without differentiation
between spontaneous vaginal birth and vaginal birth with episiotomy [79]. Caesarean
section (without differentiation between planned and emergency caesarean section) was
associated with better total sexual functioning scores and better scores for pain and arousal,
compared to vaginal birth (without differentiation between spontaneous vaginal birth,
vaginal birth with episiotomy and assisted vaginal birth) [77,81] (Table 5).

Six studies showed no statistically significant associations between mode of birth and
sexual function in the medium-term (Table 5) [63,68,74,78,85,88].

3.5.2. Longer-Term Outcomes (>12 Months Postpartum)

Four studies showed 6 statistically significant associations between mode of birth and
sexual function in the longer-term (Table 6) [66,70,71,73].

Table 6. Longer-term associations between combinations of modes of birth and sexual function
(> 12 months postpartum).

SVB vs. CS VBE vs. CS AVBvs. VB ? AVB vs. CS VB vs. CS

Baytur et al. 2005 [59]

Cai et al. 2014 [84]

Chang et al. 2015 [85]

Dahlgren et al. 2022 [86]

De Souza et al. 2015 [74]

De Souza et al. 2013 [89]

Dean et al. 2008 [73]

Fehniger et al. 2013 [66]

Ghorat et al. 2017 [70]

CS protective 2

Gungor et al. 2007 [61]

Moghadam et al. 2019 [71]

CS protective 3

Spaich et al. 2020 [78]

Adjusted association between mode of birth and sexual function

Crude association between mode of birth and sexual function

No association between mode of birth and sexual function

No association calculated between mode of birth and sexual function

SVB = spontaneous vaginal birth, VBE = vaginal birth with episiotomy, AVB = assisted vaginal birth, pCS = planned
caesarean section, eCS = emergency caesarean section, VB = vaginal birth (without differentiation between SVB,
VBE and AVB), CS = caesarean section (without differentiation between pCS and eCS), # No differentiation
between SVB and VBE; Domains: 2 Arousal, 3 Desire, & Satisfaction with vaginal tone.

Two studies showed four statistically significant adjusted associations between mode
of birth and sexual function in the longer-term. Caesarean section (without differentia-
tion between planned and emergency caesarean section) was associated with increased
satisfaction with vaginal tone when compared to spontaneous vaginal birth and assisted
vaginal birth [73]. Assisted vaginal birth was associated with an increased risk of loss of
desire at >10 years postpartum, when compared to vaginal birth (without differentiation
between spontaneous vaginal birth and vaginal birth with episiotomy), and caesarean
section (without differentiation between planned and emergency caesarean section) [66].

Two studies showed two statistically significant crude associations between mode of
birth and sexual function in the longer-term. Caesarean section (without differentiation be-
tween pCS and eCS) was associated with better scores for desire when compared to vaginal
birth with episiotomy [71], and better scores for arousal when compared to vaginal birth
(without differentiation between spontaneous vaginal birth, vaginal birth with episiotomy
and assisted vaginal birth) [70].

Seven studies showed no statistically significant associations between mode of birth
and sexual function in the longer-term (Table 6) [59,61,74,78,84-86,89].
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3.6. Overall

Various factors were considered important when comparing the studies included in
this review: study design, sample size, parity, adjustment for confounders, longitudinal
follow up and study quality. Comparative analyses were performed to evaluate whether
associations varied between the studies that differed in these factors.

When comparing the study design, a similar proportion of the studies were cohort
or longitudinal studies compared to cross-sectional studies, and both categories showed
mixed results without any consistent findings. There were more studies with a sample
size of less than 500 participants [59-65,67-72,74-77,79-81,83,88] than those with a larger
sample size (>500) [66,73,78,82], yet no difference was seen in the results. There were no
statistically significant associations between vaginal birth with episiotomy and sexual function,
compared to other modes of birth, in studies that included both primiparous and multiparous
women [59,63,66,68,73,77-79,81-83,87,88], whereas there were significant associations in the
studies that included only primiparous women [60-62,64,65,67,69-72,74,75,80,84-86,89].

Based on the existing literature on sexual function, the confounders considered of
great importance include: sexual (dys)function prior to pregnancy, (risk of) depression,
breastfeeding status, parity and perineal tears [3,20,28-33]. Of the 15 studies that adjusted
for any confounders in the analysis, nine adjusted for at least one of the most important
confounders [68,73,74,77,80,82,83,85,86]. The other six studies adjusted for demographic
and general health characteristics only [66,67,71,72,75,79]. No difference was seen in the
results of the studies that adjusted for most important confounders and those that did not.

Of the longitudinal studies that were included, some showed no differences in associations
between mode of birth and sexual functioning across various time points [62,74,78,83,85]. Some
studies showed improved sexual function scores over time [71,77,89]. One longitudinal
study showed worse sexual function scores for assisted vaginal births compared to sponta-
neous vaginal births for the domain pain at 12 months postpartum. This association was,
however, not present at six months postpartum [38].

When comparing the results based on the quality of studies, no differences were seen
in associations between studies that were of poor, fair and good quality.

4. Discussion

The main focus of our review was to examine the impact of specific mode of birth on
medium- and longer-term sexual functioning. Our review shows that there are significant
associations between mode of birth and women’s sexual function in both the medium- and
longer-term. Adjusted associations showed that: assisted vaginal birth was associated with
worse sexual function (overall sexual function, and arousal and lubrication domains) when
compared to planned caesarean section, in the medium-term (>six months and <12 months
postpartum); in the longer-term (>12 months postpartum), spontaneous vaginal birth
was associated with better sexual function when compared to assisted vaginal birth (pain
domain) and planned caesarean section (desire and pain domains). In both the medium-
and longer-term, assisted vaginal birth was consistently associated with worse sexual
function, compared to other modes of birth.

In regard to the secondary focus of this review (multiple modes of birth combined
into one groups), no consistent pattern was shown by adjusted associations to reflect that
one mode of birth group was associated with better/worse sexual function compared to
another, in the medium- or longer-term.

The results from both the main and secondary focus of this review suggest that sexual
dysfunction does not necessarily resolve in the first year postpartum, and that assisted
vaginal birth can have lasting effects on sexual function past 12 months postpartum.

Many studies included in this review show that mode of birth is not associated with
postpartum sexual functioning in the medium- and longer-term. This supports the findings
of Nikolaidou in their systematic review, on the effect of mode of birth on sexual function
in the short- and medium-term (up until 12 months postpartum) [36].
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The associations shown in this review between assisted vaginal birth, as well as
vaginal birth with episiotomy, and worse sexual function can be linked to mechanisms of
injury surrounding these operative interventions: assisted vaginal birth is associated with
a higher incidence of episiotomy and severe perineal trauma, as well as pelvic floor trauma
and nerve damage which can affect sexual function [91-95]. Worse sexual function after
planned caesarean section compared to spontaneous vaginal birth could be contributed to
by the increased probability of wound problems/scar pain due to the abdominal incision
that is involved in caesarean sections as wound problems (both relating to caesarean
abdominal wounds and perineal trauma in spontaneous vaginal births) are associated with
impaired general sexual health [96]. The protective effect on sexual function that was seen
with planned caesarean section could be because women who undergo caesarean section
have less pelvic floor trauma compared to those who have had a vaginal birth [95,97-99].
However, it must be noted that caesarean section is a major operation that can have serious
implications for maternal health and should not be considered solely to preserve sexual
function [100].

The included studies varied by study design, sample size, adjustment for confounders,
and study quality, however the associations seem not to be affected by these differences.

The longitudinal improvement in sexual function could be due to the natural course
of recovery after birth [101]. On the other hand, the worsening of sexual function over time
could indicate that, if left untreated, postpartum sexual pain could get worse for those who
had an assisted vaginal birth. However, worsening of postpartum sexual function over
time could also be related to other postpartum risk factors such as breastfeeding, fatigue or
stress [102].

4.1. Strengths and Limitations

The main strength of this integrative review is that only studies using validated
measures to assess sexual functioning were included, allowing direct comparison between
the studies, as well as increasing the ability to draw clinical implications from the results.
Multiple mode of birth and intervention combinations were investigated. Additionally,
we focused on the effects beyond six months postpartum, and did not limit the period
of interest to a certain time after birth, meaning studies were included that examined
associations up to and greater than 10 years postpartum. The majority of studies included
in this review were of good quality.

Despite the strengths of this review, some limitations should be noted. When cal-
culating associations between mode of birth and sexual function, some of the included
studies did not adjust for important confounding factors in the analysis. Sexual function
can be influenced by many factors, including postpartum stress and fatigue, managing
relationships with partner (if applicable), life stressors (such as relationship with family,
friends and work), breastfeeding, experiences during previous births, history of sexual
abuse and degree of sexual dysfunction before pregnancy and birth [3,20,28-33]. Without
accounting for these factors, any associations, or lack of, may be misrepresented.

Despite the evidence showing the difference between male and female sexual function,
some measures of sexual function are based on dated evidence which suggests that women’s
sexual function is equivalent to men’s sexual function [103], even though this evidence has
been found to ignore “major components of women’s sexual satisfaction” [104], and is a
more appropriate reflection of male sexuality [8]. In addition, the measures used by the
studies included in this review have not yet been validated in postpartum women.

An additional limitation that should be noted is the lack of consensus on reporting
standards in the papers: reporting for mode of births, as well as adjustment for confounding,
was not consistent across the papers included in this review.

Two studies examined sexual function at and beyond six years postpartum and found
significant adjusted associations with mode of birth [66,73]. Although it is important
to examine longer-term postpartum sexual functioning, it should be noted that such a
long time gap between birth and measurement of postpartum sexual function means that
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other factors, besides mode of birth and those adjusted for, may affect sexual function
(e.g., menopause, mental health, physical health relationship satisfaction, relationship with
child) [3,20,24-33].

Many of the included studies did not adjust for important confounders, with only
nine of 31 studies adjusting for at least one of the most important confounders. Therefore,
this needs to be considered as a limitation and taken into account when interpreting any
associations reported in this review.

4.2. Recommendations

Future studies should take into account pre-existing sexual dysfunction, quality of
the relationship between the parents before and after birth, experienced birth trauma and
the model of care experienced, in order to elucidate whether these factors can explain the
associations found between mode of birth and sexual function.

Another avenue of research that should be explored is how the health care a woman
receives, if any, during the postpartum period affects sexual function. Given how important
sexual functioning can be for a woman [1-4], future research should aim to identify types
of care that can help avoid a decline in postpartum sexual function.

Additionally, studying women who have more complex births and are underrepre-
sented in the current literature should be made a priority: for example, many studies
excluded women who did not have a singleton birth despite the fact that the proportion
of twin births out of total births (per 1000 births) is 14.4 in Europe [105]. In a similar vein,
some studies excluded births of babies that were not in cephalic presentation, despite the
fact that approximately three to five per cent of women give birth to a child in a breech
presentation [106,107].

There is some evidence that incidence of perineal trauma after birth varies between
different ethnic groups; a systematic review showed that the majority of studies con-
ducted in Western countries describe women of Asian ethnicity as having increased risk
of severe perineal trauma during birth, whereas Asian women living in Asia were not at
increased risk. The reasons for this were unknown but could be attributed to differing
care that women from different ethnic groups receive, differing birthing techniques, eth-
nic anatomical differences or cultural differences, and changes in diet when moving to
Western countries [108,109]. Therefore, the diversity of the study population, within the
geographical area that the study is conducted in, should be disclosed and associations
between different ethnicities should be explored in order to attempt to explain why some
ethnicities can be at higher risk during labour and birth, as well as during the postpartum
period.

It would be valuable to contextualise sexual functioning scores by asking women more
in depth, follow-up questions about their postpartum sexual function. This would help to
understand why associations exist in the quantitative data, and identify how postpartum
care, focused on sexual function, could help women. It is of vital importance that measures
are validated in postpartum women. Additionally, it is important that sexual function
measures and have undergone cross-cultural validation, for both linguistics and culture,
when they are used to measure sexual function in women whose cultural backgrounds
differ from those that the measures were originally validated in.

5. Conclusions

This integrative review summarises the existing evidence on the impact of different
modes of birth on sexual functioning, in the medium- (>six months and <12 months post-
partum) and longer-term (>12 months postpartum), published between 2005 and 2023.
Assisted vaginal birth has been found to be associated with worse sexual function when
compared to spontaneous vaginal birth and caesarean section in both the medium- and
longer-term. However, it should also be noted that some studies showed that spontaneous
vaginal birth and caesarean section were associated with worse sexual function in compar-
ison to other modes of birth. No mode of birth can be recommended to preserve sexual
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function in the medium- or longer-term. Therefore, it is important that postpartum sexual
functioning is discussed with mothers for all modes of births, in order to encourage women
to seek help and support from healthcare professionals should their sexual function be
impaired after birth.
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Appendix A. Search Strategy

PubMed:

(“Postpartum Period”[Mesh] OR postpartum[tiab] OR post-partum[tiab] OR puerperium|[tiab]
OR “after childbirth” OR after birth[tiab] OR after delivery[tiab] OR after labor[tiab] OR
after labour[tiab] OR postnatal*[tiab])

AND

(“Delivery, Obstetric”[Mesh] OR “Parturition”[Mesh] OR ((mode[tiab] OR modes[tiab]
OR route*[tiab] OR type*[tiab]) AND (labor[tiab] OR labour[tiab] OR delivery[tiab] OR
birth[tiab] OR childbirth[tiab])) OR method of birth[tiab] OR method of delivery[tiab] OR
instrumental delivery[tiab] OR episiotom*[tiab] OR caesarean[tiab])

AND

(“Sexual Dysfunction, Physiological”[Mesh] OR “Sexual Dysfunctions, Psychological’[Mesh]
OR “Sexual Health”[Mesh] OR “Sexuality”[Mesh] OR “Sexual Behavior”[Mesh] OR “Or-
gasm”[Mesh] OR “Libido”[Mesh] OR sexual*[tiab] OR intercourse[tiab] OR sex life[tiab]
OR (resum*[tiab] AND sex[tiab]) OR sex[ti])

AND

(“Cohort Studies”[Mesh] OR “Case-Control Studies”[Mesh] OR “Cross-Sectional Stud-
ies”[Mesh] OR “Surveys and Questionnaires”[Mesh] OR prospectiv*[tiab] OR follow-
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up[tiab] OR longitudinal*[tiab] OR risk[tiab] OR associat*[tiab] OR relat*[ti] OR influ-
enc*[tiab] OR predict*[tiab] OR questionnair*[tiab] OR cohort[tiab] OR case—control[tiab]
OR crosssectional*[tiab] OR cross-sectional*[tiab])

Embase:

(“puerperium’/exp OR ((postpartum OR “post-partum’ OR puerperium OR ‘after child-
birth” OR ‘after birth” OR ‘after delivery” OR ‘after labor” OR ‘after labour” OR “postna-
tal*'):ti,ab,kw))

AND

(‘obstetric delivery’/exp OR ‘birth’/exp OR ((((mode OR modes OR route* OR type*) AND
(labor OR labour OR delivery OR birth OR childbirth)) OR ‘method of birth” OR ‘method
of delivery” OR “instrumental delivery’ OR episiotom* OR caesarean):ti,ab,kw))

AND

(“sexual dysfunction’/exp OR “psychosexual disorder’/exp OR ‘sexual health’/exp OR
‘sexuality’/exp OR ‘sexual behaviour’/exp OR ‘orgasm’/exp OR ‘libido’/exp OR ((sexual*
OR intercourse OR ‘sex life’ OR (resum* AND sex) OR sex):ti,ab,kw))

AND

(‘cohort analysis’/exp OR ‘case—control study’/exp OR ‘cross-sectional study’/exp OR
‘questionnaire’/exp OR ((prospectiv* OR ‘follow-up” OR longitudinal* OR risk OR associat*
OR relat* OR influenc* OR predict* OR questionnair* OR cohort OR ‘case—control” OR
crosssectional* OR ‘cross-sectional*’):ti,ab,kw))

CINAHL:
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OR AB “post-partum” OR TI “puerperium” OR AB “puerperium” OR TI “after childbirth”
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(MH “Delivery, Obstetric+” OR MH “Labor+” OR ((TI “mode” OR AB “mode” OR TI
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(MH “Sexual Dysfunction, Female+” OR MH “Psychosexual Disorders+” OR MH “Sexual
Health+” OR MH “Sexuality+” OR MH “Sexual Behavior Analysis (Saba CCC)+” OR MH
“Orgasm+” OR TI “sexual*” OR AB “sexual*” OR TI “intercourse” OR AB “intercourse”
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sectional*” OR AB “crosssectional*” OR TI “cross-sectional*” OR AB “cross-sectional*”)
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